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A magnificent spectacle produced by playing a battery of searchlights upon the giant cataract and varying the 
light with scintillators to cast blue, green, yellow, red, and violet rays on the tumbling waters and dancing spray. 
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The purpose of this journal is to record accurately 
and in simple terms, the world’s progress in scientific 
knowledge and industrial achievement. It seeks to 
present this information in a form so readable and 
readily understood, as to set forth and emphasize the 


, 
inherent charm and fascination of science. 


Will the Tungsten Lamp Raise Rates? 
HE fear has been expressed that the increas 
ing use of the wonderfully economical tung 
sten lamp will so greatly reduce the consump 
tion of current as to render it necessary for the light 
ing companies to raise their rates in order to make a 
reasonable profit on the 


lighting stations. A 


smaller output from the 
carbon fila 


ment lamp requires 56 watts for its operation, but a 


16-candle-power 
20-candle-power tungsten lamp demands only 25 


watts. This is equivale nt to 3! » watts per candle- 
power for the old as against 114 watts per candle 
power tor th Hence, for the 


if there 


new lamp. same 


amount of illumination 
to be 


bon lamps, there 


in any city, were 


t complete substitution of tungsten for car 


would be a reduction of, say, 60 


per cent in the output of current necéssary from the 


electric lighting station. If a given station sold 
in a vear one hundred million kilowatt hours to 


its customers when they were using carbon lamps, 
the demand, if there were a general substitution of 
lamps, would be cut down to, say, 
kilowatt This would mean that 60 
per cent of the generating plant would be standing 
idle, wlthough the fixed 
Hence, it would seem at the 


the new forty 


million hours. 
would 
first blush 


charges remain. 


as though a 


company which had been charging a fair price to 
its customers on an output of a hundred million kilo 
watt | have to make an increase in its 


hours would 


rates, if it wished to make the same profit on an 


output of forty million kilowatt hours. 

\s a matter of fact, we do not look for any con 
likely that 
vecur will be only temporary in character, 


‘ eal 
several 


siderable increase in rates; it i such 
As may 


and this for reasons. In the first place » it 
will be found that the principles which regulate th 
economic effects of labor-saving inventions will oper 
ate with equal certainty in this matter of more effi 
cient lighting. The labor-saving device has alwavs 


resulted in a larger employment of labor, in a mor 


efficient way. So, in the long run, the introduction 
of the cheaper and better lighting rendered possible 


by tine t 


tungsten lamp, will result in a largely in 
creased consumption. 
Another 


smaller 


condition which will serve to offset the 
consumption of the new lamp is the fact that 
the steady improvement in the standards of living 
field of 


demand for better lighting. 


illumination. 


shows 


self markedly in the 
There is a constant 
From the day of the wood fire through the successive 


the oil lamp, gas, the Wels 


& 


periods of the eandle, 
bach | und the 
always been a gradual use of the superior illumina 


When people install th 


urner, carbon electric | 


ght, there has 


tion, once it was prov ided. 


tungsten lamp, they almost invariably make use of 
more light than they were satisfied to use under the 
old method So true is this that when one enters 
public buildings, stores, offices, er private dwellings 
in which the change from carbon to tungsten lamps 
has been made, one is invariably struck with the fact 
that the li¢hting is far more brilliant than forme rly. 


Another condition which tends to prevent 
sudden falling off in the total demand for current 


is that the introduction of the new lights is gradual. 


any 


It takes time for even so brilliant an invention as 
this to overcome the inertia of existing conditions, 
particularly in the early days of its introduction, 
and it is quite that the larger use of 
electric lighting will in itself, particularly in sub- 
urban and other residential districts, serve largely 
to offset the decreased total demand for current. 
To this must be added the fact that under existing 


lamps cost 


conceivable 


conditions, the nothing to the user, 
whereas the customer not only has to buy the tung- 


sten lamps, but he has no privilege of free renewals. 


The Bunsen Centenary 


URS is the Golden Age of Science. But 

yesterday we saw the birth of wireless teleg- 

raphy ; to-day we witness the first signal vic- 
tory in the conquest of the air; and we wonder what 
the morrow will bring forth. So condensed has been 
the sequence of stirring events in contemporary his- 
tory of science and the useful arts, that our sense 
of the wonders about us is perhaps almost in danger 
of being dulled by the very familiarity of these 
occurrences, and we may thus lose our appreciation 
of the spectacle of unprecedented human progress, 
in which it is our good fortune and privilege to be, 
not only witnesses, but actual participants. Indeed, 
the fact that we are not merely passive lookers on, 
but active workers, each doing his share, however 
modest, in the world’s great work, is apt to foreclose 
the larger outlook from our view. We do well, in a 
moment of respite from our toil, to raise our eyes to 


the far horizon, and breathe in the spirit of our 
time. Inevitably we are thus led to look back into 
the past, to contemplate the avalanche growth of 


modern science, and to pay homage to the great pio- 
neers through whdse endeavors we have come into 
this great inheritance. 

The current year marks the centenary of Bunsen, 
of whom Ostwald speaks as “the greatest inorganic 
chemist of the nineteenth century, since Berzelius.” 

Popularly, Bunsen is perhaps most widely known 
through two or three of his minor contributions to 
experimental science, to which his name has been 
attached. Among these are the smokeless burner, 
which has now invaded every laboratory and finds 
application for numberless other uses, and the modi- 
fication of the Grove cell, in which a specially-pre- 
pared carbon electrode is used in place of the costly 
platinum. Perhaps not quite so well known is the 
fact that Bunsen is the originator of the bichromate 
cell, which may be regarded as a modification of 
the Bunsen element, in which chromic acid is used 
as depolarizer in place of the nitric acid. ‘To physi- 


ological chemistry Bunsen has made an important 


contribution in the discovery of the ferric hydroxide 


antidote for arsenic poisoning. He is also the 


originator of the well-known “grease spot photo- 


meter.” But 
pared with Bunsen’s greater creations, such as his 


these things are mere trifles as com 
pioneer work in the investigation of the chemistry 
of the blast furnace process, and the development of 
gas analytical methods which arose largely out of 
this investigation; his electrolytic researches result- 
ing in the isolation of the alkali elements rubidium 
and cesium; his only, but brilliant research in or 
study of the 
pounds of arsenic, in the prosecution of which he 


ganic chemistry: the cacodyl com 


was constantly exposed to danger from poisoning 
and explosion, and which left him permanently dis- 
abled by the loss of one eye. But by far his great- 
est gift to science is undoubtedly the method of 
spectrum analysis. This originated as an outgrowth 
of those “flame-coloration tests” devised by Bunsen 
with the aid of the flame of his 
burner, and now familiar to every beginner in chem- 
Probably Bunsen himself at the time did not 


non-luminous 


istry. 
dream of the far-reaching consequences which his 
work in spectrometry would bring in its train, From 
it flowed among other results the explanation of the 
Fraunholf dark lines in the solar spectrum, and the 
whole field of astral chemistry was opened, giving 
the lie to the somewhat rash statement of August 
Comte: “It will never be possible to determine the 
chemical composition of the stars.” 

It is quite hopeless to attempt to give in a short 
idea of all the fruit 


to physical science, 


compass even an approximat 
which spectroscopy has borne 
pure and applied. Nor is this all, for there is every 
indication that some of the most important develop- 
ments of the future, giving us that long sought-for 
insight into molecular mechanics, will derive their 
experimental basis from observations made by the 


aid of the spectroscope. 


Is the Mile-a-Minute Motor Boat at Hand ? 


ABLE dispatches from abroad state that an 
800-horse-power motor boat has shown on 
trials a sper d of 49.5 knots, or nearly 60 miles 
If this be true we must be within sight 
Of the one hun- 
for the next Monaco 
meeting, none will attract so much attention as the 


per hour. 
of the 
dred 


mile-a-minute motor boat. 


and five boats entered 
two hydroplane English racers entered in the un- 
limited One of these, “Maple Leaf 
IV,” has been specially designed with a view to 
capturing the International Cup, at present held 
by “Dixie II.” The other, “Brunhilde,” 
American this 
unique design was furnished by W. H. 


power class. 


may also 
He r 


Fauber. 


be seen in waters summer. 
formerly of Chicago. 

For the past two vears the struggle has been 
between hydroplanes and displacement boats, the 
former being supplied by France and the latter by 
England. For a long distance race the “Wols: ley- 
Siddeley,” and later the boat modified and 
known as “Ursula,” have been unconquerable. But 
for the mile and kilometer sprints, the 160 horse- 
pewer of the hydroplanes “Brasier-Despujols” in 
1910, and the “Due” in than 
a match for the 800 horse-power contained within 
the orthodox hull of the British racer. 
hydroplane “Brasier-Despujols” 


same 


1909 have been more 


Last year the 
established a ree- 
ord of 45.3 miles an hour over a short distance. with 
the comparatively low horse-power of 160. 

The original type of hydroplane as presented to 
the British Admiralty by Ramus in 1872, patented 
by Thornycroft in 1877, and later adopted by 
boat 


with a single step; but she advanced, when in mo- 


French engineers, was almost a flat-bottomed 
tion, with a series of bounds of such violence that 
it was frequently a difficult matter for the crew to 
prevent being pitched overboard. This pounding of 
the water was destructive of even the most strengly- 
built hulls, and French boats 
had to be withdrawn with a broken back after only 
three or four days’ racing. Later the French have 
developed a stepless type of hydroplane, the first 
of which gave very satisfactory results at the last 


several of the have 


Monaco gathering. The Fauber type is in a class by 
itself, for instead of one deep step, the “Brunhilde” 
has five rather shallow steps and a pure displace- 
ment type of bow. Naturally, the boat has a V-see- 
tion forward, the V opening out until the beat is 
almost flat fully astern. Previous Fauber hydro- 
planes taking part in the Monaco races have proved 
that this type of boat has nene of the disagreeable 
pounding which makes the original type of hydro- 
plane an abomination to the crew in anything but 
dead calm water. Instead of the 800 horse 
motors fitted in last year’s “Ursula,” this vear’s craft 
will only have 400 horse-power, developed by two 
Wolseley-Siddeley motors of 6 evlinders each. If 
the “Brasier-Despujols” could develop 45 miles an 


power 


hour with only 160 horse-power, it is confidently de- 
clared in certain quarters that “Brunhilde.”’ with 
than this exceed 60 miles 
an hour. This, however, remains to be 

The second English boat in the unlimited class is 
“Maple Leaf IV,’ designed by Sir John Thorny- 
This also is a hydroplane, the exact nature 
Her power 


more twice power, will 


seen, 


croft. 
of which has not yet been made known. 
plant consists of two motors developing 400 horse- 
power each, or a total of 800 borse-power, One of 
these motors was prepared for and _ fitted in last 
year’s “Maple Leaf,” which was sent to Monaco; 
but, owing to an accident at the last moment, they 
were never seen in competition. The same motor 
has been prepared for the new oat, and another 
one of the same type built to accompany it. Monaco 
will a valuable training ground for the 
“Mnple Leaf,’ enabling her owners to put her in 
proper trim and to obtain reliable data as to her 


serve as 


possibilities in the later race against the American 
champion. In a preliminary trial “Maple Leaf IV 
is stated by the press to have attained a maximum 
speed of 49.5 knots. 

The French 
racer to meet the English boats. 


unlimited 
instead the, 


have not built an power 

have 
been satisfied to prepare a second-class racer having 
a four-cylinder motor of not more than 6.1 inches 
bore. The hull is of the hydroplane type. As tt 
is impossible under the bore limitation to obtain 
more than 200 horse-power out of the “Brasier-Des- 
pujols” motor, it may seem at first sight that victory 
will fall to the English craft in all the open events. 
But Brasier and Despujols are not mer to bow down 
quietly even in the face of the strong force brought 
against them; moreover, there is always present the 
possibility of breakdown of these super-engined 
craft at the critical moment. 
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The Tasteful Use of Light 
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question of color in 
effects upon the eyes 
finally to receive the light are the most 
factors. All the light that we can see is 
colored, and the nature of the color occasions a wide 


” the consideration of the 
artificial illumination, the 


which are 


important 





range of sensations, which in turn directly and in- 
directly have a profound effect upon the mental state. 
Illumination which does not take account of color 
effects is in a lesser degree like a scheme of decora- 
on in black and white, sufficient and satisfying only 
to those who are color blind. Until recently the light- 
ng engineer has had at his disposal practically only 
light of a single color, but one has only to examine 
the marvelous effects now produced upon the stage 
by tl ise of colored lights to realize in some degree 

at « ld be done in general lighting if colored 
ghts could be more generally used. The anatomists 


have in our eyes three sets of sensi- 


tive nerves, one of which perceives light of long wave 
length, another an intermediate wave length light, 
nd the third a very short wave length light; and 
that we are conscious of intermediate colors by two 
sets of nerves being acted upon at once. If light of 
one color comes to the eye in considerable amount or 
for a long time, the nerves used to see that color be- 
come temporarily fatigued and to some extent lose 
heir acuteness of perception for the time being, while 
the nerves which perceive the complementary color 





become more active and temporarily more acutely per- 
ceptive of their proper color if it should then be pre- 
sented to them. On account of this inherent and uni- 
versal demand of the mind for constant change and 
variety, we enjoy the sensation of the extra excite- 


ment of the nerves produced by looking alternately at 
more the 


is trained and developed the more keenly sensitive it 


complementary colors, and the color sense 


is to the contrasts of complementary colors, so that 
sees and enjoys contrasts of color 
the untrained 
person who can perceive and enjoy only the contrasts 


educated eye 


the trained artist 


more toned with black or white than 


of purer, ecruder colors. The trained or 
has also the power to some extent to see colors which 
invisible; the last 
farthest away from 

Undoubtedly the 
shades of  ultra- 
make no 


are to the uneducated eye quite 


colors to be perceived are those 
the red and of the spectrum 
educated eve can see some 


violet light which upon the ordinary eye 
impression 

Although the great majority of 
artists with trained color senses, and although some 
partially blind to colors, the vast majority 
have eyes with a fair degree of sensitiveness through 
the whole consequently 


the laws of 


persons are not 
are even 


visible color, and 


be obeyed in all artificial il- 


range of 
color must 


lumination or the results can never be wholly satis- 
factory. 

It is proverbial that “colors seen by candle light do 
not look the same by day” and the question at once 
arises whether or not it would be desirable to have 
our illumination at night exactly the same as by day. 
The primitive means of lighting by burning wood, 
by candles and then in later times by gas, all give a 
light which is yellowish and quite different in char- 
acter from sunlight, and mankind has from time im- 
memorial expected that his artificial light at night 
would be yellowish and different from sunlight and 


has made everything to be seen at night of such 
quality and texture and color that it would be seen 
to the best advantage by a slightly yellowish light 
Whether or not it would be possible even if it were 


preferable to change all this by a system of lighting 
which would be identical with daylight, must remain 
for the present an open question. Our hereditary 
need is for an artificial light which shall be slightly 
yellow. Yellow is the color of brightness and mirth 
Through ideas yellow sug- 
gests to the mind the idea of brightness, brilliancy, 
or sunshine, while blue suggests cold, and by sug- 
gestion gives one the sensation of cold, while red on 
the contrary gives in the same way a sensation of 
warmth. A room lighted with reddish light gives 
distinctly the sensation of warmth, while a bluish 
illumination gives with equal distinctness the feel- 
ing of cold. Of two exactly similar rooms one 
of which is lighted with blue and green lights and 
the other with red and yellow lights every one will 
involuntarily select the warm light in a cool climate 
in a warm climate. It seems that 
red is the primitive color, for a child is capable of 
red, the color of longest wave length, at 
an earlier age than other colors; and as mental de- 
velopment progresses, the ability is acquired to per- 
ceive colors of shorter wave length, and the continued 
development in this is seen in adult life in 
the work of most artists and persons of normal devel- 
opment who as their color senses become more per- 
fectly developed constantly grow to prefer more and 
more the wave length and 
also to prefer colors mixed with black or white, that 
and the less 


hereditary association of 


or the blue room 


perceiving 


respect 


cooler colors of shorter 
is, grayer or of lower tone, to crude ones, 
glaring contrasts of low tones to the contrast of the 
cruder colors. This is generally true, although some 
with advancing age or whose optic nerves, for some 
other reason, become less vigorous, are able to enjoy 
only the cruder colors. The suggestion of the primi- 
tive color red is that of primitive desire for warmth, 
while blue appeals to the more developed intellectual 
faculty of refined and delicate 


thought sensation. 


than any 


toning 


Blue impinges adjacent colors 


other color, and acts more as a modifying o1 


more on 
color; when blue is placed next to other colors it ap 
pears to the eye to be carried more into the 
colors, than they are into it. It is for this reason that 


adjacent 
the finest old windows show a predominance of blu 

In lighting, as in every other appeal to the senses 
contrast is the important means of emphasizing and 
intensifying the 
must be 


this reason contrast 


sensation; for 


very sparingly used, as strong contrasts tend 


to weary the senses of the beholder and a siightly 


varied repetition is one of the most important means 


by which effects can be heightened in color as well as 
in sound. 

The lighting and 
awnings, etc., is not 
Red awnings are frequently placed 
attained, and 


shading of exterior place by 


generally given enough thought 
where shade and 


coolness are the ends to be these are 


sacrifices to tone decorative effect. One of the most 
important principles in illumination as in decoratior 
generally is that the primary necessity is to ec d 


the senses affected first and the scheme of decoration 


afterward; the scheme of decoration or lighting must 


be suited to the needs of the senses, for the senses 
suit the 


lighting is to make it 


cannot be adapted to scheme The most 
fatal mistake in a scheme of 
evident that the 
sidered; lighting 


wherever possible the 


lighting is the principal thing con- 
that is 
lighting 


rather than by 


obtrusive is offensive 
should be don by 
direct 


proper reflection rays: the 


fect of this reflection is the same as that of mixing 


white or black with the crude colors; it lowers the 
tone and makes it softer and more agreeable 

One of the 
is in many theaters, where in the endeavor to 
a rich and agreeable effect dark red has been 
such an extent that a large proportion of the 
absorbed, making it lights that 
are unnecessarily bright, thus defeating the very end 
which the color was used to attain. Lighter tones of 
decoration in colors which will reflect 


best illustrations of improper lighting 
obtain 
used to 
light is 


necessary to provide 


more light and 
absorb less, lowers the demands upon the lighting de 
they may be 
agreeable way the light that is used 

Although in these 
open to criticism, I believe the 
pies set forth to be essentially sound, for they. are in 


vices whatever and diffuse In a mors 


some respects remarks may be 


fundamenta! princi 
accord with the observations of a long course of work 


and thought on the subject. In one respect at least 
and one that is frequently lost sight of, 
tainly true; the sense affected by illumination is not 
simply that of sight, but all the senses are 
or indirectly they 


considered 


they are cer 


directly 


appealed to and must all be 








Combating the Sleeping Sickness 


described in the ScrentTIFIc 
work of the British government in 
with the Royal Society in connection with 
the eradication of the sleeping The work 
of the commission in British Uganda has been attended 
with 


time since we 


\ SHORT , 
a AMERICAN the 
conjunctior 
sickness. 
complete success, two camps having to be closed 
demise of all old patients suffering from 
this scourge. and the of fresh The 
propagation of this epidemic was attributed to the fly 
Glossina palpalis. The districts which were known to 
with this disease-carrier carefully 
and by careful investigation it was found 
ascertain the regions of its activity. Owing 
zorous methods advocated by the commission, 
energy with which such were taken up it was 


owing to the 


absence cases 


be pestered were 
mapped o 
possible to 
to the ri 


ond the 


rendered possible to remove the inhabitants from the 
suspected zones and to stamp out the fly by extreme 
measures. 

Just recently, 
that the Giossina palpalis is not the only germ carrier. 
England from the sickness, and 
revealed the dis 
different 
Inquiries 


however, it has been discovered 
A death occurred in 
pathological examination 
quieting news that the parasite 
character from that already ascertained. 
showed that the victim had come from Rhodesia, from 
a district 400 miles south of the limits of the haunts 
of the Glossina palpalis, and further investigation re 
sulted in the discovery of another species of the tsetse 
fly, the being the vehicle of 
infection, while it that 
persons in Rhodesia suffering from the 
malady. Should such ultimately prove to be the case 


a minute 
was of a 


Glossina morsitans, as 


was also found several other 


were same 


the definition of the localities favored by the mors 


tans will be somewhat difficult as it is found over a 


much wider area The region in which the case 
occurred has been searched for the palpalis but with 
out success It is not believed to come so far seuth 


suspicion of the morsitans seems to be w 


Possibly the 


so that 
founded 
and if such is the case this unsuspected attribute will 


former is a migratory insect 


be closely investigated Thanks to the measures 


adopted in Uganda it is hoped that this scourge wi! 


be completely eradicated from the country within a 


short time, and it is suggested that a commission 
should be dispatched to Rhodesia to stamp out t) 


scourge while still in the incipient stage, so that the 


country may not be so extensively affected as have 


been the Congo, Uganda, and other parts of the cor 


tinent. 
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Light and Shadows 


Ministering to Eye Comfort by Modern Methods 


ritte Assistant 


Hie hi, 
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vorks of art or play an 


room A 


lighting is th 


decoration of the 
method of 
the 


W 18 given 


ng room of Union Station at Washing 


walls 


of 


of which a herewith The 


of this 


ornal 


room are of white granite and the ceiling 


gold. Inverted 
the 


eflected 


ental aster in white and are 


lamps placed the balconies 
the 


the 


great 


are In aicove ot over 


vestibules, their light being partly from 


arches of the balconies and partly from the 


of the 
the advantages 


by 


small 
arch 
of 


phasized 


room 
of the 
the illustrations 
hall of the 


Congress where 


main 
Some be 
mentioned 
entrance pa- 
faulty il- 
the effect 
decorations. In this 
something equivalent, would be 
the 
light is 


cove system will 


d hence the ji el comparing 


the south 
of 
lamps 
of 


ibove with that of 


vilion of the Library 
lumination with bare utterly ruins 


nd 


ractice 


their beam of a splendid mural 


series 


persisted case cove lighting, or 


Conse a striking improvement because walls and ceil- 


the 


comparatively 


illuminating ing are just places where desired, while 


the illumination would an 
the hall is 
claimed for indirect 
the 


glaring lamps 


blinding i low ge neral 


all p for which used 


Oo people’s eyes ver 
The great 
the 


shadows as 


Irposes 
lighting 


of 


known that advantages 


aggravates are avoidance 
These 


and 


fore perfect uniformity, and 


not cau well as of features 
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The 
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them, enter the 


system 


that objects except where a rather low 
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in such special cases as those 


tensity is sufficient or 


Physicist at the Bureau of Standards, Washington 


There are several reasons for this 


In 


place its ef necessarily low because 


an excessive amount of ight is thrown where it 
reflected 
the plane 
whitest of 
of the light 
ng upon it, and at every reflection the wall takes 
The be well designed in order 
to get half as much light down to the working plane 
ild be the same lamps in direct 
Besides loss there further de 
the the eye 
being surrounded by brightly lighted walls adjusts it- 
high intensity that actually more light 
be furnished in working plane than would 
needed there if general illumination were 
Still, brilliant modern light 
that can well some 
better distribution of 
light, efficiency its 
lighting would find extensive use 
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in return 


and if low were 
that uni- 
formity which has been mentioned as being the great 
of indirect lighting. It may uniform. 
The eyes, tired from the bright light on the page or 


serious objections arise from 


very 


virtue be too 
the drawing before them, involuntarily seek relief by 
turning to some less brilliant object. Now, if on all 
white walls and uniform brightness 
no is obtained and fatigue comes quickly. An- 
other criticism from the shadows. 
If we are to illuminate a painting in which the artist 
fixes the of light and shade and makes the 
light appear come from definite direction, 
diffused illumination is desirable; but wherever form 
relief important shadows are 
Perfectly diffused light 


sides they meet 
rest 
arises absence of 
balance 
to some 
or is 
necessary 
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takes all the vigor from a statue, just 
from the face. 
Can you imagine a portrait taken with 
light all sides? The 
photographer’s methods instruct- 
he diffused on all 
but to this a 
component of directed light which 
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Another method of lighting without 


exposing the eye to the glare of 




















Living-room illuminated with two- 





light fixture by reflection from the ceiling. 
METHODS OF AVOIDING GLARE IN THE HOME 


A bowlful of light (six 40-watt tungstens) illuminates this room. 
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the lamp is the so-called “direct-indirect,” in which with a skylight, the same prism glass ceiling will other public buildings, has been slow in coming it 
the lamps are placed above glazed panels in serve to distribute the natural as well as the artificial has been hastened of late by the introduction of the 
the ceiling These panels may be simply skylights, light. highly efficient but painfully brilliant metallic fila- 
serving for day light as well as artificial light- This “direct-indirect” system seems to be a decided ment lamps, which have so markedly emphasized the 
' ing, or they may be especially constructed for improvement over the cove system, but like it, re- evils of glare and at the same time have cheapened 
the latter alone In either case concentrating re- quires special construction and is applicable only the production of light so that the losses in indirect 
flectors of some sort must be provided around within a field limited chiefly to public or semi-public illumination are a less serious objection By using 
the lamps to throw as much of the light as buildings. The development of successful indirect these high-efficiency lamps in combination with re- 
’ possible down through the glass. To give a good dis- lighting by fixtures applicable to the ordinary build-  flectors scientifically designed for high reflecting power 
tribution the glass must be frosted or colored. Con- ing, and therefore useful in the home, the store and and proper distribution of the light, and adaptable 
sequently some light is lost in it, and, of course, if the office, as well as in churches, auditoriums and for ordinary chandeliers, excellent results are being 
¢ dirt collects on the glass the loss is still greater. In obtained. The fixture system permits the placing of 
efficiency of utilization of the light, as judged by lamps so as to get the light where it is needed even 
measurements of illumination, this method is not far with a flat ceiling, and the fixtures themselves, if 
different from the cove system, but the effect pro- wel! designed, add materially to the appearance of 
duced is generally far more restful and pleasing. a room. This system therefore lends itself to the k 
This system of illumination was first introduced by artistic lighting of a ball room as wel! as the ef 
Cc. BE. Knox, who installed it in the Engineering So- fective illumination of an office or a store. Ip cove 
cieties Building in New York Other examples of lighting the intention is to conceal entirely the source 
this kind of lighting are found in the Senate Cham- of light, and special pains are generally taken to ‘ 
ber and in the House of Representatives at Washing avoid any unevenness which would tall attention to 
ton This method is also used in the Washington the location of the source In fixture lighting the 
Union Station for the ticket lobby shown in the back- more successful designers have made no attempt to 
ground of the illustration. The arched roof of the secure such perfect uniformity on the ceiling, and 
lobby is almost entirely of glass, and at night light is have planned the reflectors so as to concentrate most 
furnished by incandescent lamps outside of the glass. of the light in regicns almost directly over the lamps 
A striking extension of this method in which lights, This gives the advantage of getting most of the light 
as well as glass, of various colors are used for decora- thrown down to the working plane after only one re 
tive effect as well as for illumination, has been re- flection, so that a fairly high efficiency can be ses 
cently made in the auditorium and the banquet hall cured without using white side walls, and sufficient 
of the Allegheny County Soldier’s Memorial at Pitts- variation in intensity is secured to avoid the fa- 
burg, Pa tiguing effect of cove lighting. Moreover, shadows are 
Another modification capable of extensive applica- not so entirely obliterated and objects are given a 
tion is due to the great advance which has been more natural appearance 
‘ made in the manufacture of prism glass designed to For the design of indirect lighting fixtures there ar 
throw the light in any desired direction. In a studio, no classic precedents. Some attempts have been made 
for example, it may be desirable to have a strong but to copy ancient lamps, but the treatment of the prob 
diffused light on paintings hung on the walls, while a lem as an entirely new one is more sincere and has 
much less intense light is needed for the central por- produced happier results A variety of designs are a3 
tion of the room By placing lamps above a ceiling on the market, ranging from the plain round reflector 
of prism gl one can obtain such distribution as is to the most ornate patterns for ball rooms, hotels and 
desired without the hideous reflectors ordinarily used Faulty lighting in south hall of entrance pavilion, theaters Some idea of the effects obtained may be 
for the purpose. Moreover in the case of a studio Library of Congress. (Continued on page 888.) 
‘ 
j 
Indirect lighting fixtures used in the Hamilton National Bank, Chicago. Direct illumination in the newspaper-reading room of the Library of Congress. 
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Artificial <" ylight illumination; auditorium of the Engineering Societies Building. Cove system of illumination; waiting-room of the Union Station, Washingten, D. C, 
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Good Coal and Poor 


Purchase of Coal on the Basis of Its Heating Value 


By J. A. Holmes, Director of the United States Bureau of Mines 


“unbusiness-like” farmers of 


thi yuntry have been purchasing their fertilizers 
on the basis of the percentages of the available nitro 
en, or potas! r phosphate each contained, while 
the business me! have long continued the purchase 
f coal for their fact es and residences on the basis 

it i0OKS O ts general reputation 

But during the past few years the fuel resources of 
the nt e been investigated more carefully 
hat be ¢ ind with special reference to the 
development of methods by which the different kinds 
of coal can be used th greatest efficiency, and can 
be purchased on a basis fair alike for the producer 
ind ) ! \ 1 result of this movement for 


efficiency, the general government, the 





larger manufacturing, power 


and lighting companies of the country are now pur 
hasing their coa n the basis of its heating value, 
8 indicated b het i inalys 
COAL, AND ITS COMPOSITION 
Few material extensively used are at the same 
time ! | derstood as is coal The dictionaries 
define it the geok ts describe its origin from vast 
accumulatior egetable matter, and tell us how 
under different conditions during past ages this veg 
etable natter ha been transformed into different 
types of cos lhe chemists show this coal to be com- 
posed mainiy of carbon, hydrogen, and oxygen, with 
smaller quar f nitrogen, sulphur, and other 
mineral substar But the meaning of this in 
formation in the language of fuel efficiency is another 
and more ntricate propositior 
The chemist reports the results of his examination 
in a form illustrated by the following analyses of four 
types of coal The first column of figures (a) repre 
sents a good anthracite coal; the second (b) a high 
grade bituminous coal (Pocahontas); the third (c) a 
low-erad bituminous coal and the fourth (d) a 
typical Northwestern lignite 
Analyse of Types of Coal 
\ H ( 
Bit Ave N 
Low ¢ 
8 Coal Dakota 
I , 
‘ I i Lignite 
nous 
Q ntas 
Moistare 28 0.8 6.13 
- : ; s 6.24 20. 28 
Fixe ‘ a4 on = 0 29 55 
A ; 3 13.18 » 4 
8 ) 0.64 4.53 0.59 
B.T.t 1 " 14.550 .(« 10.816 7,326.00 
4 i s ” 14.970, 4 12,130. 11,473.00 


INTERPRETATION OF COAL ANALYSES 
The owner of a large manufacturing establishment, 
who for the first time is presented with a bunch of 
such analyses, and finds his coal bill accompanied by 
a bill to cover the cost of these analyses, naturally 


nquires what it all means The following notes may 
be of service to him 

The moisture; this may be partly inherent in the 
coal and partly external from the snow, rain, or dew, 
but in any case it appears to have no heat value, and 
the less of it he has to pay for the better 

The volatile matter is not fully understood; it is 
given off as gases in the early stages of the burning: 
it is known to be of real value, and furnishes the long 
flame so useful under certain conditions, though a 
varying proportion of this volatile matter appears to 
be inert, and of no heat producing value. Some of it 
is lost in burning, and its loss is intimately associated 
with the smoke nuisance in all our cities, to escape 
which, as this volatile matter is greater or less, we 
must use one or another of the different types of me- 
chanical stokers. The analysis of the coal aids in de- 
termining the type of stoker best adapted to its ef- 
ficient burning, but generally there must be supple- 
mental tests in the furnace before a definite conclusion 
ean be reached 

The fired carbon represents the chief fuel value of 
the coal, as the process of combustion is largely the 
development of heat through the oxidation of this 
carbon and a portion of the hydrogen and carbon in 
the volatile matter through their combination with 
the oxygen of the atmosphere introduced through the 
draft 

The ash is a necessary but useless nuisance: and 
when it melts or forms a slag on the grate bars, as 
it is especially apt to do when high in iron, lime, and 
other alkalies, it becomes a troublesome nuisance by 
seriously interfering with the draft and efficient burn 
ing of the coal. Therefore, other things equal, every 
one prefers a low-ash coal, and especially one with 
an ash that does not slag readily in the furnace. This 
preference is not lessened by the fact that the chem- 
ist cannot fully explain either why the ashes of cer 
tain coals slag more seriously than those of other 
coals, nor how this evil can be satisfactorily prevented 
or counteracted in the furnace 

The sulphur found in coal usually occurs in the 
form of iron pyrites, sulphate of lime, alumina and 
magnesia, combined with hydrogen and carbon, or 
free sulphur. In best coals it is usually less than one 
per cent In lower grade coals it occasionally con- 
stitutes as much as five or six per cent of the total 
weight. It is usually regarded as objectionable, but 
rarely proves seriously injurious to the boiler tubes 
unless accompanied by considerable quantities of 
moisture. When combined with iron (in pyrites), it 
is chiefly objectionable because of its tendency to fuse 
or form a slag on the grate bars which may seriously 
interfere with the draft, and, therefore, with the ef- 
ficient combustion of the coal. 

But the tendency of the chemist of today is to pass 
over all the above vexatious and unsettled problems, 
and explain to the layman that the British thermal 
units (B.t.u.'s) represent the real fuel value of the 
coal—though they do not always accurately do so. A 


“B.t.u.” is a heat unit. or the quantity of heat re- 
quired to raise a pound of water one degree in tem- 
perature (from 39 deg. to 40 deg. F.). The heat unit 
used in countries other than Great Britain and the 
United States is called a calorie, and represents the 
quantity of heat required to raise a gramme of water 
one degree in temperature (from zero to 1 deg. C.), 


HOW THE BRITISH THERMAL UNITS ARE 
DETERMINED 

In the analyses given above, the anthracite coal is 
described as containing 13,351 B.t.u.’s “as received,” 
or 13,810 B.t.u.’s “dry coal” (dried at 105 deg. F.). 
This means that each pound of this anthracite coal “as 
received” contained 13,351 British thermal units, or 
that a ton (2,000 pounds) would contain 26,702.- 
000 B.t.u.’s. The number of these thermal units in 
any given coal may be calculated from its chemical 
composition; but it is usually determined in an in- 
strument called a calorimeter; and the calorimeter 
now generally used in the United States is the Emer- 
son, Atwater, or Williams modification of the Mahler, 
or Mahler-Berthelot bomb calorimeter. The Emerson 
type of this calorimeter and the method of using it 
are illustrated in the accompanying photographs 

One gramme of finely pulverized coal is burned in 
this calorimeter in the presence of an excess of pure 
oxygen. The coal is ignited by the electric heating 
of a small platinum wire passing through the coal 
placed on a tray within the calorimeter. The bomb of 
the calorimeter is immersed in a given volume of 
water. The increase in the temperature of this water 
due to the burning of this one gramme of coal is ae- 
curately measured by a thermometer, read through a 
telescope by the observer, who remains a sufficient 
distance from the calorimeter to prevent its temper- 
ature being affected by the warmth of his body. 

PURCHASE OF COAL ON SPECIFICATION. 

Under the old method of purchasing coal it was usu- 
ally prescribed that the coal should be that usually 
sold under a certain standard trade name, or “as 
good as” that standard coal, and “free from slate.” 
But there was no means provided for the measure- 
ment of slight, or even serious, variations from this 
standard, except as these variations might become 
apparent to the eye. 

In the purchase of coal on specifications, by means 
of chemical analyses, even slight variations in the 
quality of the coal are easily detected, and correspond- 
ing variations in its value easily determined. 

A rational plan of procedure is as follows: 

In the establishment of a new power plant for 
manufacturing, lighting, or heating purposes, the fur- 
naces installed should be selected with special refer- 
ence to the efficient burning of the coals locally avail- 
able; the engineer in charge then issues a description 
(including chemical analyses and B.t.u.’s) of the 
standard of coal he desires to purchase for his plant, 
and asks for bids on the basis of this standard, un- 


(Continued on page 388.) 





























An observer watching the rise in the temperature of the water surrounding the 
**bomb *’ of a Mahler-Emerson calorimeter, in which ‘‘bomb”’ one gramme 
of dry, pulverized coal has been burned. 


The Mahler-Emerson calorimeter, showing the ‘‘bomb”’ open on the table. Back 
of this is the metallic vessel in which the ‘‘bomb”’ is immersed in water. The vessel 
is placed inside a felt-covered casing. The water is stirred and its temperature measured, 
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Currespondence 


A Correction 
To the Editor of the ScreNTIFIC AMERICAN: 

In your issue of February 18th, you published an 
article entitled “New Methods and New Machines for 
the Farm.” Among the illustrations that accompanied 
that article was one of the Hill pulverizer, the title 
of which read “A Traction Ditcher for Work in Very 
Wet, Sticky Ground.” This machine is not intended 
for that purpose, but is a new self-propelled device in- 
tended to prepare alluvial soil for the planter. It 
pulverizes from five to fifteen acres of such soil per 
day, cutting 18 feet wide. 

Tue BucKEYE TRACTION DitcHER COMPANY. 

Findlay, Ohio. 


The Emu 


To the Editor of the Screntiric AMERICAN: 

In your issue of January 7th, 1911, I noticed a para- 
graph in an article, “Great Zoological Park,” in 
which you state that the emu is now almost extinct. 
This statement is very misleading, as they still exist 
in very large numbers in north and northwest New 
South Wales, and practically all over Queensland, 
south and western Australia. I saw many hundreds 
myself last year while on a shooting trip in western 
Queensland. I am certain it will be very many years 
before they are extinct, as they are practically value- 
less. G. H. Rowe Lt. 

Boggabri, New South Wales, Australia. 


Daylight. Observations of Venus 
To the Editor of the Scientiric AMERICAN: 

In my article on “Locating the Pole by Daylight 
Observations of Venus,” the first sentence of the last 
paragraph reverses the intended meaning of the sen- 
tence. 

It reads, “When Peary was at the pole April 6th, 
1909, Venus was favorably placed and could be seen.” 

It should read, “When Peary was at the pole April 
6th, 1909, Venus was unfavorably placed and could 
not be seen.” 


Indianapolis, Ind. JoHN CANDEE DEAN. 


A Letter frum the Home of the Secretary 
Bird 
To the Editor of the Screntiric AMFRICAN: 

I have read your interesting article on secretary 
birds, with the splendid photographs of them killing 
snakes. I have often seen them when I was living in 
the eastern portion of Cape Colony. There was usually 
a pair on the estate, and we would see them in the 
mornings performing their rounds over the veld look- 
ing for food. They are very graceful and handsome 
birds, and show up well in the distance on their long 


legs. I should not say that they equaled a horse in 
running. More like ten miles an hour their speed 
seemed to me. If you walked after them, they would 
increase their pace from a walk to a run, and finally 
take to their wings. If the wind was blowing from 
behind them, they had to face round first and take a 
short run against the wind before they could leave 
the ground. A useful hint for the Messrs. Wright for 
their aeroplanes, which I daresay they have already 
made use of. High up in the air it needs a trained 
eye to distinguish them from a vulture. It resembles 
somewhat the South American cariama, and is per- 
haps allied to it. The nests that I have seen have 
been on low trees like the Australian wattle or mi- 
mosa, at about ten or twelve feet from the ground, 
and it is interesting to notice the weaver birds with 
their curious and ingenious bettle-shaped nests, hung 
to keep out snakes, choose the same tree to build in, 
divining no doubt that they will be safer there from 
their enemies. The nests that I have seen are not so 
large as your article mentions. They are about three 
feet, I should say, in diameter, one and one-half feet 
thick, made chiefly of sticks, and without turf sods. 
I think it was a curious sight to me when I climbed 
up, looked in, and saw the tremendous youngster fill- 
ing up the whole space—its large eyes, as big as mine, 
and with great eyelashes, unlike most birds. There 
had been two, but one may have been carried off by 
hawks. I have sometimes approached the nest when 
another bird has been sitting, or perhaps the male 
bird; and though I have stood just beneath and thrown 
up sticks to make it move, it has for long refused to 
stir, till at length its paternal affections being over- 
come, it has got on the edge of the nest, and given 
itself a push off into the air, leaving the contents to 
their fate. Its appetite is not exactly what one might 
call delicate, as the following bill of fare found inside 
a female will show: One tortoise, eight chameleons, 
twelve lizards of two species, three frogs, one adder, 
two locusts, two quails, besides other remains. It is 
populariy supposed to be strictly preserved by the law 
of the land, but this, however, is not the case, and 
many would like to see their extinction, as they kill 
numbers of the young partridges and hares. They 
are sometimes kept in captivity, but are difficult to 
rear, owing to the brittle nature of their long legs. 
I hope that these few notes will interest your readers. 
T. B. Bratuwayt (B.A. Oxford). 
Cape Town, South Africa. 


Some Points in Philosophy of Science 


To the Editor of the Screntiric AMERICAN: 

Ever since I can remember, I have favored science 
and scientific methods as opposed to metaphysical 
speculation, but for that very reason I have been led 
to dip rather extensively into metaphysics, and have 
reached the conclusion that most of its errors have 
been caused by basing trains of reasoning upon unde- 
fined or ill-defined notions. 

In your issue of March 18th, you give extracts from 


an article mentioning four fundamental! assumptions 
underlying science. First, that absolute truth exists; 
second, that we are part of it, though “we make all 
the errors, nature none;” third, that things have a real 
objective existence; fourth, that things are different 
from our sensual perception of them. 

Now absolute truth means neither more ner less 
than complete knowledge; anything that is, is true. 
It is only when we contemplate it in relation to other 
things, that error creeps in. Absolute truth demands 
full knowledge of all the relations of the thing under 
consideration, and this involves the relations between 
all other things. 

The second assumption is correct. We are a part 
of the world in which we live, and error is simply 
lack of comprehension. 

The meaning of the third assumption depends on 
the meaning of “objective.” We have no possible 
means of knowing that anything exists, apart from 
our perception of it; and so the only possible test for 
objectivity lies in sensual perception. Since we cer- 
tainly do perceive things by the senses, these things 
certainly do have objective existence. 

The fourth assumption is an error. The objective 
thing is exactly what the senses report—for that is ail 
there is objective about it; but the senses are unable 
to perceive relations. The relations between things 
are ascertained mentally, and are subjective. Science 
is really engaged in discovering subjective, not ob- 
jective laws—conditions of consciousness and experi- 
ence—means by which we may foreknow, and to a 
great extent control, not only subjective phenomena, 
but also our actual sensual perceptions, or the ob- 
jective. 

The subjective character of mathematics is generally 
recognized, but the equally subjective nature of scien 
tific hypotheses is almost as generally overlooked 
The truth of a theory, like that of a mathematical 
proposition, depends solely upon its self-consistency— 
consistency in all its necessary relations, subjective 
and objective. The value of a theory is to a consid- 
erable extent independent of its abstract truth, depend- 
ing merely upon usefulness. There has probably never 
been a more valuable theory than the mechanical 
theory of matter—heat, chemistry, etc.—although this 
theory is constructed in terms of the most crude, pri 
mary, and obvious generalized notions, formed from 
sensual experience. 

In fact, the value of the mechanical theory has lain 
largely in this very obviousness, which enables it to 
be grasped by inferior and by undeveloped minds. In 
its endeavor to embrace all phenomena, this theory is 
now becoming so complicated, that for most purposes 
its ideas of substance and motion might well be re- 
placed by those of force and direction; nor is it prob- 
able that all phenomena can ever be expounded even 
in these terms—not to mention that great unknow- 
able in which all ultimate causes are hidden, and must 
remain hidden, until the conditions governing con- 
sciousness are radically altered. 

Asheville, N. C. 








ALLEN G. MLLER. 











Drawing the Charge—Our Cover Design 


HE cover design of this issue is a reproduction 

from a painting by J. C. Chase, depicting an inci- 
dent in the manufacture of coal gas for lighting and 
heating. It shows the emptying of the retorts at the 
works of the Consolidated Gas Company, at West 
Forty-second Street, New York, a procedure which is 
technically known as “drawing the charge.” 

Each retort receives a charge of about 300 pounds 
of bituminous “long flame” coal. The heat of the fur- 
nace under the retort reaches a maximum of 2,500 
degrees. The process requires about four hours for 
each charge, and the heat in the retorts ranges from 
about 900 degrees at the beginning to some 2,000 de- 
grees at the end of the four hours. 

In the process of distillation the coal first cinters 
down somewhat, after which, as the heating is con- 
tinued, volatilization begins. Numerous cells are 
formed in the coal, so that it assumes a porous struc- 
ture and is ultimately converted into coke. The gases 
which are given off in the process escape upwards 
through the mass of coal, thence by a mouthpiece 
through the up-take pipe into the hydraulic main. 
The gas is cooled and is then drawn off by means of 
an exhauster and is passed through an extensive puri- 
fying plant, in order to free it from a number of im- 
purities whose presence in the product would be ob- 
jectionable. At the expiration of the four hours 
required for the complete conversion of the coal into 
coke, the doors of the retorts are thrown open. A 
certain amount of heavy volatile matters always re- 
mains in the retort in the process of distillation, and 
at the moment the doors are thrown open, this volatile 


matter, coming in contact with the air, bursts into 
flame and casts a lurid orange glare over the sur- 
roundings. Men in gangs of three or four now draw 
out the coke from the retorts by means of long rakes. 
This coke falls through open traps to a floor below, 
where it is cooled by streams of water. The red-hot 
coke on coming in contact with the water raises thick 
white clouds of steam enveloping the workmen so 
as to sometimes almost completely hide them from 
sight. The drawing of the charge completes the 
process, and the retorts are now ready to receive a 
new filling, after which the same operations are re- 
peated as on the previous charge. 


The Adoption of Greenwich Standard Time in 
France 


N February 10th, 1911, the French Senate passed 

a bill which makes Greenwich time legal in 
France. When the law goes into effect French time 
will become nine minutes and twenty-one seconds 
slower than it is now. In order to avoid the ex- 
pense of altering charts and sailing instructions, the 
law will not apply to French naval or other vessels, 
and it is not likely that any change will be made in 
the Connaissance des temps and other French al- 
manacs. French railways are now run by a stand- 
ard five minutes slower than Paris time, and the 
clocks inside stations are regulated by this standard, 
while the clocks on the outside of the stations give 
the correct Paris time. This confusing system will 
be abolished, and both the exterior and the interior 
clocks will be regulated by Greenwich time, by which 
the trains will be run. 


The French and British governments once came to 
a sort of informal agreement or understanding that 
France would adopt the meridian of Greenwich as a 
base of longitude and time, on condition that the 
metric system of weights and measures should be 
made compulsory in Great Britain. The British part 
of the agreement has not been carried out, and it is 
a curious circumstances that, while the French Senate 
was debating the adoption of Greenwich time, a de- 
mand for a standard of time varying with the season 
of the year was being made in Great Britain The 
system of standard time sections, furthermore, is 
not used in Ireland or in India, an. its abandonment 
was recently mooted in Germany. 

In France, henceforth, Greenwich time, reckoned 
from midnight, will be the legal time for civil trans- 
actions, while Paris time, reckoned from noon, will 
be retained in the navy, merchant marine and astro- 
nomical observatories. France will thus be included 
in the Western European standard time section, with 
Great Britain, Belgium, Holland, Spain, Portuga! and 
Algeria. 

The Central European’ section, the time of 
which is one hour later than that of Greenwich, com- 
prises Germany, Switzerland, Austria-Hungary, Italy, 
Norway, Sweden, and Denmark. The Eastern Puro- 
pean section includes Bulgaria, Roumania, Turkey, 
Egypt, and East Africa, in all of which countries the 
standard time is two hours later than that of Green- 
wich. North America is divided-into five sections: 
Intercolonial, Eastern, Central, Mountain and Pacific, 
having their standard time respectively four, five, 
six, seven, and eight hours earlier than that of 
Greenwich. 














SCIENTIFIC AMERICAN 


April 15, 191] 














’ ! engineers 
ha I ted systen for keeping the home warm 
that ha e standard all over the world 

Wit! that the very best heating sys 
ten © be had a ight at hand, it only remains 
mak el ipplication = of the system best 

i articular heating requirement. Upon 

rec lication and proper installation of 
dequ h Zz By m depend the comfort and, 
t i la degr the health of the family, for some 

eight month f th year 

Ye t se b little personal atten 
tion re n the detail f ie important matter 
yf heatir Occasionally a preference is exercised 
for some particular system or method, but without 
due cor leration of the adaptability of that sys 

n oO thod to heat the home properly and eco 
nomicall i more easy and customary to leave 
it entir i me local heating contractor There 
ure xception course, but particularly in the case 
of 1 ! st of the time, thought, and money 
, x on design and ornamentation of the in 
teri 

Th ferene for some heating systems, and aver 
sic t ythers, are based on popular fallacies that 
t well to explode Some prefer hot water heat- 
ing, believi that because of the water it must 
a moist heat As a matter of fact, hot water heat 
in no way sup es moisture to the air This will 
be appreciated by references to Fig. 1 in the a 
companying drawing The function of the water 
culated ol te convey the heat to the various radi 
alor and a ill joints, ete must be watertight 
is not p I for the air to receive moisture from 
thi oure rhe makers claim for hot water heating 
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Methods of Providing Warmth with Proper Ventilation 
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By James F. Martine 


systems a more uniform heat, but not that it sup 
plies moisture to the air. 


Many are prejudiced rainst warm air furnace sys- 





tems, and why? They say the incoming air brings 
dust and in passing around heating drums must draw 
gas and dirt through the radiator pipes into the 
rooms; also that contact of the air with iron of the 
heating drums consumes oxygen As a matter of 
fact the heating drums do not become heated to a 
consume oxygen Note 


temperature necessary to 


Fig. 3 showing the route the air takes to reach the 
rooms. It is impossible for gas to be drawn from this 
type of furnace into the rooms unless some part of 
the heating drum or furnace proper should crack or 
a joint spring open. Assuming that a certain amount 
of gas did reach the rooms, it would be more easily 
detected than a wide open gas jet. The chimney draft 
exhausting the gases from the furnace are always 
many times stronger than the slight air current pass- 
ing around the heating drums and thence to the 
rooms. Therefore it is most unlikely that gas would 
reach the rooms from slight openings, and should it 
do so from large openings, prompt detection would 
follow 

Jecause of the stuffiness in overheated, poorly 
ventilated rooms, it is thought by some that steam 
heat uses up the oxygen in the air Though steam 


heat is quite indispensable, some remedy would b 
welcomed The cause is lack of proper ventilation 
and is in no way due to the heating system We 
know the composition of air in its natural state con 
sists of oxygen twenty volumes, nitrogen seventy- 
nine volumes, and carbonic acid gas one volume, also 
a slight trace of watery vapor. 

Che state of air after it has once been breathed has 


parted with about one-sixth of its oxygen and taken 


This same air 
breathed successively a few times would part with 


up an equivalent of carbonic acid gas. 


all its oxygen and could no longer sustain life. The 
impure air containing carbonic acid gas, expelled from 
the lungs, is rarified by warmth and temporarily 
rises, but upon cooling it descends and lies in great- 
Contact with the hot radi 
ators causes this carbonic gas laden air to rise as it is 


est density near the floor 


again rarified by the heat. The lack of adequate 


ventilation causes the same _ poisoned air to be 
breathed over and over, producing the drowsiness and 
stuffy feeling complained of. 

In burning of 
coal, wood, candles, gas, oil, ete., similar action takes 
place. Steam, hot water, warm air, and electric heat 


ing systems do not in any way affect the air with 


Breathing is a form of combustion. 


the exception of making it more dry, rarefied, or ex- 
panded. The radiators are distributors of heat, buf 
do not use oxygen or in any way change the elements 
of the air, as the heat is generated in the furnace 
and a proper air supply is provided. 

Then the vital importance of proper ventilation is 
manifest, and it may be most readily and econom- 
ically provided for in connection with any of the mod 
ern heating systems If a new house is planned, 
ventilation should be arranged for, together with the 
heating system. Old houses heated either by stoves, 
warm air should be provided with 
particularly if fitted 
with storm windows, or if the windows and doors 
Some win- 


direct steam or 
some adjustable ventilation, 
are well weather stripped and fit tight. 
dows can easily be fitted with a ventilator and good 
results be secured. 

In selecting a heating system, a little time given 
to consideration of general conditions will avoid ex- 


(Continued on page 389.) 
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Details of a warm air system, 4. Plan view showing best position for a warm air furnace in an oblong building. 


hot water. 6. An indirect heating installation. 


VARIOUS METHODS OF HEATING THE HOME 


5. Direct-indirect system for steam or 
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Lamps of To-day 


Some Recent Improvements in Artificial Light Sources 


“a light” is the word of this twentieth cen- 
4 tury of intensified life, the universal demand 


in home, office and factory, and this demand is being 
met by the inventive talent and manufacturing enter- 
prise of to-day The active emulation now existing 


between the various light sources, beginning with the 
invention of the incandescent electric lamp and its 
formidable competitor, the incandescent gas mantle, 
has resulted to date in a number of different light- 
ing systems utilizing electricity and gas, and it is 
the purpose of this article to discuss some of the more 
recent lamps which have been put into actual com 
mercial use. 

Efforts to produce a light of true color value by 
means of the electric are have resulted in the “in- 
tensified arc lamp,” which is a modified form of the 
well-known inclosed arc, based on the demonstrated 
principle that the light-giving efficiency of an elec- 
tric arc is inversely proportional (within limits) to 
the diameter of the carbons; for example, 500 watts 
put into a quarter-inch carbon gives almost double 
as much light as with a half-inch carbon In the 
intensified are lamp there are two positive carbons 
of very small diameter (six millimeters, as com- 
pared with the ordinary single fifteen-millimeter posi- 
tive carbon) and one negative carbon, also of small 
diameter. The current density at the carbon tips 
is extraordinarily high, resulting in a far higher de- 
gree of incandescence than in the ordinary lamp, so 
that the white light emitted from the carbon tips is a 
much greater percentage of the total light emission. 
For color matching the light of this lamp equals the 
best results attained by other means 

In flaming and luminous are lamps the light is 
emitted from the are itself, there being very little 
radiation from the electrodes, and the luminous ef- 
ficiency is three to five times that of the best pure 
carbon arcs As far back as June, 1906, there were at 
least ten different makes of flaming arc lamps in 
Europe Among these were the Bremer, the Siemens, 
and the Koerting and Mathiesen; but at the present 
time their name is legion The recent improvements 
are very largely based on the work of Bremer, in 
1898. A distinction must be drawn between the flame 
are lamp, in which the electrodes are of cored car- 
bon, the core being impregnated with light-enrich- 
ing metallic salts, and the so-called luminous arc 
lamp, in which the electrodes are entirely metallic, 
with no carbon. Typical examples of this kind are the 
magnetite lamp of the General Electric Company and 
the Westinghouse metallic flame lamp. 

Flame lamps with carbons impregnated with cal- 
cium and sodium carbonate give a yellow or yel- 
lowish-golden light, and impregnation with strontium 
and rubidium salts gives a reddish pink light. The 
color of most flame lamps in common use to-day is 


By Joseph B. Baker 


yellowish, as it has been found that the yellow light- 
giving salts are by far the most efficient. Flame 
lamps giving a white light are also used to some ex- 
tent, but the barium salts employed have a light- 
giving efficiency equal to only about half that of the 
yellow light-giving salts. 

In flame lamps the recent developments have been 
in two directions: Longer life and higher luminous 
efficiency. In one new lamp a small inclosing globe 
conserves the life of the carbons and at the same time 
secures a better distribution of the illumination. 
The products of combustion are for the most part car- 
ried upward and condensed on the upper surface of 
the inclosing globe where they cannot interfere with 
the light. In another form, the hot gases are con- 
tinuously circulated through the inclosing globe by 
an induced draft set up in a pair of curved tubes 
connecting the top and bottom of the globe; the gases, 
laden with volatilized metallic salts, pass out at 
the top only to re-enter at the bottom and so give a 
regenerating effect. In this lamp not only is the 
luminous efficiency increased, but the life of the car- 
bons is conserved to a remarkable degree—a pair of 
carbons lasting seventy-five hours or more, or five 
times as long as in the absence of the regenerative 
feature. 

The magnetite lamp gives a high efficiency, and has 
the added advantage that the magnetite electrode con 
sumes at an extremely slow rate, a stick five inches 
long lasting 175 hours (corresponding to at least two 
weeks for an all-night street lamp) 

Very important improvements have recently been 
made in two well-known vacuum-tube lights, the 
Cooper-Hewitt and the MacFarlan Moore, making 
available on a commercial basis the advantages al- 
ready possessed by these systems—long life and high 
luminous efficiency—and giving a decided impulse to 
their wide practical application 

The light-transforming reflector for use with the 
Cooper-Hewitt lamp, which has already been de- 
scribed at length in these columns (see page 502 of 
Screntiric American for December 24th, 1910) is an 
absolutely unique solution of the problem of obtain- 
ing illumination of satisfactory quality or co'or 
value from a light source having an ill-balanced spec- 
trum. Briefly, this invention consists in utilizing the 
little understood phenomenon of fluorescence to trans 
form the radiation of a given light source from one 
set or range of wave lengths into another entirely 
different set. As applied to the well-known mercury- 
vapor tube, a concave, trough-like reflecting surface, 
coated with a translucent film impregnated with 
rhodamine dye, receives the light of the tube and 
gives it back in altered form, the greenish light be- 
coming converted into rays of wave lengths lying in 
the red and orange region of the spectrum, so that the 





lamp equipped with such a reflector gives an iNumin 
ation similar to “daylight.” Although the light 
transforming reflector has not yet been developed fe: 
general commercial use, it is to be expected that it 
will render widely available not only the mercury 
vapor tube, but other light sources, which alihough 
highly economical are at present unsuitable for gen 
eral illumination purposes 

The MacFarlan Moore white-light window is the 
culmination of twenty years of patient labor by its 
inventor, in pursuit of an ideal In 1891 Mr. Mooré, 
impressed by the unsatisfactory color of existing in 
candescent lamps and with the absurdly low efficiency 
of transformation of heat energy into light by all 
methods, was fired with the ambition to produce by 
electrical means a light source which would reproducs 
daylight At the outset he was convinced that 
luminous radiations could be produced by a less 
wasteful method than as a mere by-product of heat 
and that no department of physical science offered 
more inspiring opportunities than that of generating 
“light without heat.” Moreover, the utilization of a 
gas as the working medium held out the promise otf 
being able to take advantage of the selective vibration 
of gases. He therefore tur.ed away entirely from th: 
notion of a heated filament of solid resistance ma 
terial for the conversion of electrical energy into 
light, and began investigations, using a column of 
rarefied gas. The result has been the Moore tube 
light, of which the light window is the most recent 
development 

The light window is virtually a portable box of 
artificial daylight, giving in effect a generous north 
window open to the unclouded sky of summer, avai! 
able at any time by simply turning on a switch, and 
giving a true and unchanging illumination through 
out the entire twenty-four hours of the day if de 
sired. It consists of a metal case containing a length 
of the Moore light tube (a 1%-inch clear gla 
vacuum tube, filled with highly rarefied carbon di 
oxide gas and traversed by an alternating current) 
and giving a pure white light of about 200 can 
dle-power, but of remarkably soft illuminating ef 
ficiency. The ordinary outfit is equipped with a tube 
adapted to 220-volt, 60-cycle alternating current A 
simple “breathing” device, operating about once every 
minute with remarkable regularity as long as the ct! 
cuit to the tube is closed, keepe the contained gas In 
the right condition for most efficient generation of 
light. 


The light window is singularly wel! adapted to fil 


a great existing need. One notable application is i: 
the department store, where at present the purchaser 


of a piece of goods will often ask the salesman to 
carry it to the entrance of the store in order that 
(Continued on page 7.) 
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Matching colored fabrics under the artificial north 
light window. 


Incandescent mantle lamp burning 
denatured alcchol. 


SOME INTERESTING LAMPS OF TO-DAY 


Color work under a mercury-vapor lamp with 
fluorescent reflector. 
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product vi represen only an income return on a 
mall investment 
Phere is, 


farming business as different from any other, in so 


therefore, no sound reason for regarding 


far as net results are concerned, the object of all 
business being to provide a living and enough more 
to be on the safe side in case of possible reverses. If 
one cannot see such an opportunity in farming, ef- 
forts should be directed elsewhere 

There is a peculiarly romantic side to country life 
that seems to lead persons wholly unqualified for any 
busines to believe they will succeed at farming 
This, of course, is unfortunate and accounts for many 
failures, but the reason for it is easily explained 

In manufacturing, an industry is appraised on the 
asis of the intrinsic value of the factory and general 
lant equipment, its suitability for turning out the 
product in greater or lesser quantities than com 
petitors, and at greater or lesser cost If property 
and buildings are appropriate, but capital is insuf- 
ficient to properly equip, then capital is obtained by 
bonded debt or other approved method, and the funds 
re applied for this purpose and machinery is se 
ected, with a view to obtaining the greatest returns 
for a given sum of money invested 


Successful farming must be developed on a similar 
basis, for the agriculturist is a producer, and his 
problem is little different from that of the manu 
facturer His materials and operations are different, 
but that is all 

How often do we see farmers struggling through 
fe with vastly more land than they can successfully 
manage with their degree of business ability, with a 


mortgage obtained to send the sons and daughters to 


Light and Power on the Farm 


Independent Electric Generating Plants 


school or college, the buildings entirely unsuitable 
in both design and location for economic operation, 
a mechanical equipment that suggests methods of 
fifty years ago, and practically no labor, except pos- 
sibly one or two indifferent individuals who are not 
overblessed with intelligence 

What is the reason for such a condition? It surely 
is not that the farming business does not offer op- 
portunity for success, for we have many examples of 
the foundation of large fortunes being laid by suc- 
cessful farmers Yet such cases occur because it is 
easy to forget that a farmer’s acreage and his build- 
ings and equipment represent his capital. If he does 
not utilize them to the fullest, or if at the outset 
they are poorly adapted to his purpose, failure will re- 
sult. Every acre of his property has a producing 
value, and this largely governs the worth of the en- 
tire property. The land may have been inherited or 
it may have been purchased. Its value to the farmer, 
however, is based on its capability to produce, or, to 
be more exact, upon his ability to make it produce. 

In a manufacturing business, it is expected that 
capital will be turned over one or more times a year 
producing gross profits of 5 to 10 per cent on each 
turn over, and in farming, we should expect the 
same A 500-acre farm, valued at $100 an acre, 
represents $50,000 capital To turn this over once 
means that each acre must produce a total crop hav- 
ing a market value of $100. This result is possible, 
and where farming is successful, such return is not 
unusual. 

These ideas seem like simple truths, but they are 
conditions that must be recognized How much bet- 
ter is it for the farm mortgage to be applied in im 

proving the operating conditions, build- 
ings and equipment which will at once 








create a new interest for the members 
of the younger generation, and lessen 
the labors of the farmer himse!f, and 
put the proposition on a basis similar to 
that found in manufacturing, the 
Scotch spinning mills, for example, 
where the business passes from father 
to son, each one making his success in 
turn. This, however, cannot be done 
without the constant introduction of 
those improvements which are demand- 
ed by competition 

The erection of more suitable build- 
ings, better located and planned for 
greater convenience, is a usual need on 
the farm. Provision for sanitation, 
with respect to the water supply and 
sewage systems is also a matter of im- 
portance 

It is safe to conclude, however, that 
success in farming especially requires 
good management, and due to its mani- 
fold applications, electricity is proving 
to be the force in nature most capable 
of assisting in the accomplishment of 











(Continued on page 392 
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Small plant with storage battery auxiliary. 


INDEPENDENT ELECTRIC GENERATING PLANTS 




















Fig. 3.—An ideal pumping plant for fire protection. 
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Putting off bedtime. In the soft glow of the electric heater. 


Simple cooking with an electric Electric heaters, sterilizers, and hot water bags are The electric iron is ideal for hot 
chafing dish. invaluable in the sick room. weather. 


Coffee, toast, and eggs cooked electrically on the breakfast table. Shaving in comfort with electric light and heat. 


us Obstacles to the introduction of electric heating devices in the home has been a popular impression that the cost of operating them is too high for any but ther h 
1 . ubove are mic econ cal i 
ectric heating is cheaper than any other forsa of heating when used on a small scale, the electrical invasion of the home wil! be complete. All of the devices shown above are mo onom 
electricity, and will add but little to the bill for current at the end of the month. 


ELECTRICAL INVASION OF THE HOME 
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Inventing the Light of the Future 


evious method of producing light 


4 
7 
- oe 


indescent lamp Coal must 
| ioveled furnace to heat a boiler Steam 
i t ated and fed to a steam engine rh 
ne di s a dynamo The current gene! 
ated U iyn conducted to its destination b) 
Nit ane | ast reaches the filament in the littl 
gias 
In niucing e most efficient artificial light known 
only ab five per cent of the energy in the coal 
pile ed the form of visible radiation. The re 
maining t ety-fi per cent is wasted chietiy by th 
an ngine and in producing heat rays that are not 
visit 
Consider now, the fire-fly, a creature which you can 
hold in your hand and feel no heat and which glows 
intermittent at will Studies made many years ago 
by Dr. Samu P. Langley and repeated more recently 
ind more laborately by Drs. Ives and Coblentz, show 
that th et efficiency is about 96.5 per cent 
that its light vell-nigh cold What more striking 
illustration of the wastefulness of man and the econ 
omy of nature can be desired? 
It mart because the eye must be considered first 


and last that the problem of inventing a really efficient 


The Eye as the Ultimate Judge 
light is so very difficult. Then, too, there is the diffi 
culty that light is not a physical quantity like gravi- 
tation or electricity, but rather the effect upon the 
Of all the radia 
human 


retina of certain kinds of radiations 
tions which are continuously bombarding the 
body, only a few affect the eye It so happens that 
the sun and all artificial lights are deluging us not 
only with radiations that we can see, but with a great 
many more that we cannot see. For example, there 
are those radiations which manifest themselves as 
heat, and again those which we know only by the 
way in which they affect photographic plates and 
chemicals sensitive to light In the visible range of 
radiations, moreove! the amount of energy varies 
considerably. Thus, the visible radiations that we call 
green light represent an entirely different amount of 
energy and a much greater physiological effect than 
the same amount of energy in rays that we call red 
light. The problem is still further complicated by the 
fact that not only is the amount of radiation for any 
color different from that of any other color, but that 
the intensity, and consequently the effect upon the 
eye varies with every color. A green light and a red 
light at a certain distance appear of equal brilliancy 
to the eye, but reveal different intensities at greater 


distances. Then, again, the method by which a ray 
of light is able to stimulate the ending of the optic 
nerve in the retina so that we can see, is not yet 
understood. 

The problem of producing an artificial light to com- 
pare favorably with that of the fire-fly involves re- 
search of a kind that can be undertaken only by a 
splendidly equipped laboratory supported by an almost 
princely endowment. A single physicist or chemist or 
engineer may possibly make important contributions 
to the solution of the problem; but the efficient light 
of the future, in all likelihood, will be the work not 
of a single man, but of many men, of generations of 
men, perhaps, who have conducted painstaking re- 
searches in the physics, chemistry, and physiology of 
light. The problems become so complex, so special in 
their nature, that only specialists can hope to deal 
with them. 

To improve the electric light, in quality, to find out 
how different lights affect the eye, to produce light 
with less waste of power, twenty manufacturing com 
panies have established at Cleveland, Ohio, a remark- 
able group of laboratories, which, in point of equip- 
ment and in the nature of the studies there carried 
out, rank with the research and engineering labora- 





























An apparatus for studying the infra-red radiation of various 


artificial illuminants. 








Measuring the amount of light given by a light 


and its reflector at all angles. 

















Phosphoroscope for studying the light effect of 
phosphorescent materials. 








A Zeiss color-mixing apparatus for blending together radiations of various wave 
lengths for comparative tests. 


TESTING APPARATUS FOR THE STUDY OF LIGHT 
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tories O 
stitutions. 

So difficult are the subjects to be studied that not 
only have these companies established laboratories for 
the purely commercial development of the electric 
also a special physical laboratory at the head 


Edward P. Hyde, formerly of the 


lamp, but 
of which stands Dr 
United Bureau of Standards, in which labora- 


tory a vast amount of 


States 
pure scientific research, quite 
devoid of any direct commercial use, is conducted, and 
which has for its specific purpose the proper co-ordina- 
tion of physics and physiology 

How very essential is purely scientific research in 
the improvement of artificial illuminants is apparent 
when we consider the peculiar nature of light. 

What we call 


apart from eyes that see it 


light does not exist in the universe 
The light rays that physi- 
eal science deals with are in themselves no more red 
or blue than the X-rays 
The sunshine has no splendor except to our retinas. 


than the dark heat rays or 


By this we do not mean that the sun does not exist, 


but simply that the blue of the sky, the green of 


swaying trees and waving grass, are due simply to 


the magical property of a piece of living tissue, a 


tissue called the retina, and endowed with the mira- 


culous power of transforming rays and undulations 


of a certain degree of rapidity into mental pictures of 
unspeakable beauty 


A German professor is reported to have said that, 


instrument so poorly constructed and so inefficient as 


the eye, he would probably “pluck him,” on examina- 


tion. But the eye is a good deal more than a lens, 
an aqueous humor, and a retina. It is a camera, a 
dark room, indeed a whole chemical laboratory; for 
here the most wonderful chemistry in the world is 
done. The eye takes the picture of nature, develops 
it, and presents it to your vision, all in one operation 
than has been done with an 


far more ever 


instrument of human invention. Because we must 


reckon with a living organ in trying to improve 
light, because this remarkable complicated camera and 
laboratory was planned by nature to adapt itself to the 
requirements of sunlight only, because nature, per 
haps, never contemplated the use of artificial illumin 
ants by man, it is not easy to invent a light which 
will not only be cheap, but which will not play havoc 
in the end, with the delicate apparatus whereby we 
see. 

efficient 


Hence, to invent a highly light, not only 


the engineer and physicist, but the physiologist and 
even the psychologist must each do his share. 
Suppose, for example, that the engineer had really 
succeeded in producing a light in direct imitation of 
the fire-fly’s. He would find, as Dr. Herbert 
Hyde’s staff, has conclusively 


Ives, a 
shown 
fire-fly, 


member of Dr 
by spectro-photography, that his artificial 


although very efficient in the consumption of energy. 
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the government and of richly-endowed in- if a student of his were to submit to him an optical would be quite unsuited for general use. It is too 


If you have ever stood beneath a mereury are 
that 
picture the 


green. 
crawl 
flesh, you can effect of a 
fire-fly. efficient 
light because the yellow-green portion of the spectrum 


and noticed the purplish veins over a 


ghastly green 


thousand-candle Green is the most 


is most intense. Curiously enough, the greenish mer 
, 


cury are is one of the most efficient lights that man 


has produced. Hence, science and engineering have 
approved the fire-fly’s choice of color in getting ef 
ficiency 

The physiologist would object to any cGlavish imi 
tation of the fire-fly on the score that a yellow-green 
light, however efficient, would be injurious, and wouid 
distort The physiologist 


test against the use of a greenish-yellow 


would pro 


light of 96 


color values 


per cent efficiency, and insist upon the employment 
of a certain amount of red rays. The most efficient 
white light of the future would be cut down by the 


physiologist to approximately 40 per cent of a yellow- 


ish-green light’s efficiency 
So far as we can now foresee, high efficiency in the 


light of the future can be obtained by one of three 


possible ways or by a combination of these. One of 


them is to confine the radiation to the visible spec 
trum, as the fire-fly 


cited by properly blending it with other colored radia- 


does, overcoming the objection 
tions produced with equal efficiency 


(Continued on page 383.) 
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Counters for automatically registering the 
hours during which a lamp has burned, 


Making microphotographs of filament cross-sections in order to study 


effect of current on structure, 


APPARATUS FOR STUDYING THE ELECTRIC LIGHT 


A corner in the lamp-testing 
laboratory. 
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Science in the Current Periodicals 
In this Department the Reader will find Brief Abstracts of Interesting 


Articles Appearing in Contemporary Periodicals at Home and Abroad 


Rain 


- enaaaeggadgene is practised extensively in 


Artificial 


prinkling carriage is similarly connected to the first 


ye To the valve, but on the opposite side of 


side, for example) is attached a 


same 


the main (the east 








times in Egypt, Assyria, Persia, China, Japan and chain of two pipe carriages and two sprinkling car 
India. It was employed by the Moo in Spain and by iages When the plots covered by the sprinklers 
the Romans n Italy and the Spanish cong ors 
found great i gation systems in existence in South ——$— > 
America. ‘In many of the lands, especially in China ' = «os 4 
the primitive and traditional method of irrigation i ill 
still in use, while in California, Texas, Northern Ital: ' = 4 
southern France and’ elsewhere, desert have been 
converted into farm by systems of rrigation t 
structed on the principles of modern applied scier Fig. 3. - Elevation and plan of two coupled sprinkling 
An irrigation system consists essential of a 1 carriages. 
work of canals and ditches which tra th | 
region and are pplied by pumps or by dams and have been sufficiently watered, the six carriages are 
reservoirs. The water either seeps through the walls disconnected from the valve and drawn forward four 
of the ditche vr is caused to o flow the land |} rods to the next valve, by means of light cables and 
iamming the ditches Irrigating systems ar I winches By repeating these operations until the 
structed for jarge disiricts and also for single fart end of the main is reached, two strips of land, each 
and fields In the tatter 
case pipes are often sub a 





stituted for ditches, and 


the pipes are sometimes 
eprinkling 


which the 


connected with 


apparatus by 


water is distributed over 
the land in the form of 
artificial rain These de 
vices are not very largely 
employed, owing to their 
great cost of construction 
and operation, their rapid 
deterioration under rough 
usage, and other defects 

A new ipparatus, de- 


vised by Hartman, which 


has given good results in 
Germany, is described in a 
recent issue of Prometheus 
following 


from which the 


account is taken 





— 











tionary pipes may sometimes be preferable to one 
portable main. The pipes should be so constructed 
that they can be moved easily, so that they can be 


different fields in different 
to the crops planted 
As the wheels of the 
than five feet in 
The 
about one per cent of the total surface. 
artificial 
An apparatus capable of 


used in years, according 
carriages are four rods apart 
diameter, they do little 
made by the wheels 


and more 


damage to crops. tracks 
occupy only 


The 
is not 


Hartmann system of irrigation by 


rain very expensive 


delivering 700 gallons per minute, and including pipe 
sufficient, when laid permanently, to supply 60 acres, 
areca served can be trebled 
With 
a flow of 700 gallons per minutes about 19 acres can 
be supplied with water equivalent to a rainfall of two- 
In general 
estimated that an artificial rainfall of two- 


costs less than $4,000. The 


or quadrupled by frequently shifting the pipes 


fifth inch, in a working day of ten hours 


it may be 


fifth inch costs about 50 cents per acre. The ex- 
periments already made 
show that this expense, 
7 , 
which includes an allow- 
ance for amortization, 


is small in 
with the 
yield 
100 per 


comparison 
increase in 
may 


which exceed 


cent, even in 
seasons which are not ex- 
The ad 
vantage derived from arti- 
rain in 


ceedingly dry 
ficial very dry 
years can searcely be 


estimated 


The Resurrection Plant 
HE Resurrection 
Plant, 

name is the 





whose botanical 
{nastatica, is 
sometimes called “The 
Rose of Jericho.” No 
other plant has been cred- 
ited many ex- 
traordinary 


with so 
qualities, and 
been of greater 
quacks and 
since its 


none has 
service to 


charlatans ever 











The water i drawn 
from any convenient 
pond, stream or spring 
and is pumped to the field 
through a portable system 
of pipes laid on the sur 
face of the ground (Fig 
1). The power may be ob 
tained from the traction r 
engin (Fig 2) with 
which every large farm 
should be provided The 
sections of the water main 


(Fig. 1) are connected by 


very simple and quickly 


operated clamps, without 


screws, and the main is 
provided, at intervals of 


66 feet, or 4 rods, with 


eutoff valves which can 
be connected to the 
sprinkling apparatus by 
flexible 


The main is adapted 


short lengths of 





hose 
to the inequalities of the 
insertion 
they 
The arti 


ground by the 
of elbows wherever 
are required 
rotary sprinklers, resembling 


turned by the 


ficial rain is produced by 


these commonly used on lawns, and 


reaction of the stream of water The sprinkler has 


two opposite arms, each of which is 5 meters (16% 
feet or 1 


of lateral 


rod) long, and is perforated with a number 


while the terminal orifice projects 


orifices, 


& stream, radially, to a distance of one rod farther 


and a second terminal nozzle, which delivers a still 
more powerful stream, is automatically brought into 
operation four times in each revolution The result 


that the sprinkler waters an area four rods square 


The sprinkler is connected to the middle of a hori 


four rods long, which is mounted on a 


zontal pipe 


single wheel, the whole constituting a sprinkling 


carriage, or unit of the system Similar carriages 


baving pipes four rods long, without sprinklers, are 


used for connections 


A large field may be conveniently watered with 


the aid of four sprinkling carriages and two pipe car 


riageer 4 sprinkling carriage is connected by short 


flexible hose to a valve of the main, and a second 





eight rods 





peculiarities were dis- 
covered 
called “the 
plant” by 
fact, that 
when apparently dead and 
dry it often 
again the color of life as 


It has been 
resurrection 


reason of the 


assumes 


soon as its root is 
plunged into water Its 
buds swell with new life, 


of its calyx 
open, the petals unfold, 
the flower stalk grows, 
and the ful'-blown flowers 
appear as if by magic. It 


the leaves 


is not, strictly speaking, 








Fig. 4.—The line of sprinklers in operation. 


MAKING RAIN WHEN IT IS DRY 


forms the 


eastern boundary of one water strip and is separated 


wide, are watered The main 


from the other by a dry strip eight rods wide, over 
which the non-sprinkling pipe carriages have traveled. 
All of the carriages are then placed on light-wheeled 
eight rods westward, retaining 
relative positions. This maneuver shifts the 
pair of sprinkling carriages to the dry strip 
just east of the main, the non-sprinkling pipe car- 
riages to the watered strip west of the main, and the 
western pair of sprinkling carriages to the next eight- 
rod strip of the field. The sprinkling is then re- 
the line of carriages is drawn back, from 
valve to valve, they reach the end of the field 
from which they started. The whole series of opera- 
tions results in watering a belt 32 rods, or 528 feet, 
wide, and as long as the main, which occupies the 
median line of the watered belt. The main is then 
taken apart and shifted 32 rods westward, and the 
series of operations is repeated. 

A system of parallel and conveniently spaced sta- 


trucks and moved 
their 


eastern 


sumed and 
until 


a rose at all; the stem 
divides at the base and 
pretty 
which 
fruits. 
hard 


bears spikes’ of 


white flowers, 
change into round 
When ripe the fall. the branches grow 
and dry, and fold inward so as to form a ball. 

In autumn the plant is uprooted by the storms and 
There it is gathered and ex- 
highly prized for its 


leaves 


earried toward the sea. 
ported to Europe, where it is 
hydrometric qualities. 

All that is necessary is to place the end of its root 


in water, and soon the plant is seen to begin a new 
life, develop its parts and unfold new roses. When 


the water is removed, the spectator sees the magical 
plant grow weak; its petals close and the leaves pass 
through the last agonies of vegetable life and die 

The resurrection plant grows in the sandy regions 
of Egypt, Syria and Arabia, and has long been con- 
nected in popular superstition with the Holy Land 
and the life of Jesus. In certain countries it is still 
believed that this remarkable flower blooms every 
year on the day and at the hour of the birth of 
Christ, and pious pilgrims still report finding it at 
every spot where Mary and Joseph rested on their 
flight into Egypt. 
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, rT . shape shown in Fig. 6, and added a metal | manufacturers were soon found engaged| the conduct of X-ray tubes. By heating 
Evolution of the Vacuum-jacketed protective casing and also placed small | in making these bottles. the glass during aaceeni the ye 
Bottle pads of asbestos board between the two| Many patents have been recently | ability of the vacuum is greatly im- 

HE vacuum jacketed bottle, so es-| walls to relieve the strain on the neck | granted on improvements in the support-| proved. However, to future inventors re 
sential in handling liquefied gases|of the inner bottle. The courts in this| ing devices and in the outer metal cas-| mains the problem of finding a way for 
that boil at very low temperatures, and | country and in England have held that,ing, but no substantial additions — removing all the residue When this is 





now so widely used by travelers and accomplished, we will have probably the 


: va | 
others, is a comparatively recent inven- 


— = 


most perfect heat insulated vessel that it 
ae is possible to make. 

The discovery that a vacuum space will | 
prevent the transmission of heat from 
one body to another undoubtedly was 
made by Dulong and Petit, but to Prof 
Dewar belongs the credit of first mak- 
ing a practical use of this discovery 
While investigating the physical proper- | 
ties of hydrogenium in 1873, he used the | 
calorimeter shown in Fig. 1. It is not | 

| 
| 


A Polar Type of Automobile Sleigh 

NEW type of automobile has been 
4 constructed by a French maker who 
calls the vehicle a “Polar automobile 
sleigh.” The accompanying photographs 
show the peculiar features which should 





| make the car very useful for winter tour 
: jing, if not for Arctic exploration. The 
stated what material the inner vessel is } ; 

; large photograph gives a view of the 
made of, but it probably was of metal. 
This inner vessel was secured in an outer 
brass cylinder, and the air between the Fig / fig 6 

i 
two vessels was thoroughly exhausted. | 
Although this first vacuum jacketed ves 
sel proved very efficient and satisfactory, 
still there is no record of any attempt 
being made to make further practical use 
of it until in 1887, when M. d’Arsonval, 
in France, used a vacuum jacketed ves- 
sel, apparently very similar to the one|changing the shape of the bottle or in| bottles deteriorate in time. Although 
shown in Fig. 1, to store liquid air, and | adding the protective metal casing. 
published an account of his work. It is| Supports between the walls obviously | beginning, there can be no doubt that air 
probable that M. d’Arsonval was not) make the bottle less fragile, but they de-|is present in the vacuum space after the | ‘ : 
; : . | support almost the entire weight of the 
bottle has been in use fer a considerable 


| | vehicle when it is ready for use on roads 





Fig. 2 not buried in snow In appearance and 





in construction it does not differ essen 
Different forms of vacuum-jacketed vessels. tially from an ordinary racing car. For 
traveling in deep snow a shoe or skate 

placed under each of the front wheels and 
clamped firmly to the wheel in the man 


1. Dewar’s original vacuum calorimeter, 1873. 2, 3. 4. Common forms of * Dewar flasks,” 5. Vacuum 


jacketed syvhon 


Burger’s patents on this bottle were lim-| been made to the work of Dewar and 


: ‘ | ner illustrated by the small central photo 
ited to the supporting pad feature, and/ Burger. ; 
‘ : , ‘ graph, and two other shoes are lowered 
that there was no invention in merely| For some unaccountable reason, these " 
on their 
tt be th nl seh in tt which embrace the rear axle, just insidk 
1ey may be thoroughly exhaustec 1¢e ‘ 
» = en . ec 8 “| of the wheels. The rear shoes are low 


ered until, by pressing on the snow, they 


double telescopic supports 


aware of Dewar’s calorimeter vessel, and crease the efficiency of the vacuum jacket, 


was an independent inventor of the ves- | for they form bridges, as it were, for the! period. It is practically certain that this 
direct transmission of heat from one wall! does not leak in through the glass walls 





after part of the car. The rear wheels 
" are thus prevented from sinking deeply 
se 

. } 


f ; ? 2 pes ‘ s into the snow, but they graze its surface 
This metallic vessel, while quite ef-| to the other. However, it was found that|The most plausible explanation yet ad- 


: : 2 A : ge : A and penetrate sufficiently to continue to 
ficient for storing liquefied gases, was ill a fairly durable bottle could be made vanced is, that it is air which was oc a = ‘ 
perform their function as driving wheels 


dapte yr studving the properties of without using these supports, and, in the cluded on the surface of the glass, and , ‘ . 
adapted for lying e prof PI = as the chains with which they ar 


the liquids themselves. By 1893, many | absence of any dominating patents, many|this view is apparently substantiated by 
: wrapped act on the snow much as the 
of the so-called permanent gases were be 


ing liquefied in considerable quantities, 


paddles of a side-wheel steamer act on 
|the water The rear shoes are much 





scientists were sorely i 1ee fa ' . : 
and scientists weré rely in need of ¢ longer and wider than the front shoes, 


better vessel in order to properly carry pointed at both ends, and turned up 
slightly in front and sharply behind. 


The short front shoes have sharp, high 


forward their researches in low tempera 
tures Dewar, to whom the scientific 
world owes so much, undertook the prob- and decked prows which enable them to 
lem of devising a new vessel. He im- j}act as snow plows, while their rear 
proved the calorimeter vessel of 1873, by 
making it entirely of glass. These new 
vessels which came to be known as 
“Dewar flasks” have many different 
forms, but the same principle is used in 
all of them, that is, they are made double, 
the inner vessel being united to the outer 
by fusing their necks together and the 
air between the two vessels is thoroughly 
exhausted. The forms of vessel most 
frequently used are those shown in Figs. 
2, 3, and 4. The vacuum jacketed siphon 
tube (Fig. 5) is used for transferring 
liquid hydrogen from one vessel to an 
other. If liquid hydrogen, which boils at 
252 deg. C. or 421 deg. F., should be 
poured from one vessel to another, con- | 
tact with the air would cause about nine- 
tenths of it to evaporate. To Prof. Dewar 
also belongs the credit for discovering 


ends are square and curved slightly up 
ward. On each side of the car, a little in 
front of the rear wheels, is a pair of 
forks or claws, which can be raised or 
lowered by means of a lever, as is shown 
in the upper left-hand photograph. Wach 
pair can be operated § independently. 
When both pairs are depressed they act 
as brakes, while steering is greatly fa- 
cilitated by depressing the claws on one 
side only. When the front shoes are not 
in use they are carried on the foot 





boards, as is shown in the large photo- 
graph. 








Proposed Abrogation of the 
German-American Patent 
Treaty 
N a cablegram from abroad, it is in- 











that by silvering the facing surfaces of 
the vacuum space before exhausting and 
sealing, the efficiency of the vessel was in- 
creased six-fold. It is hard to overesti 
mate the importance of these flasks, for 
they are just as essential in low temper- 


ature researches as the regenerative | 


cooler of Siemens and Linde. 
These vacuum jacketed vessels of 


Dewar, so simple and yet so wonderfully | 


efficient, were generally considered to be 
too fragile for ordinary every-day use. 
When such a vessel was turned on the 
Side for pouring out the contents, the 
leverage on the neck was often great 
enough to cause the bottle to break. 
About 1904, Reinhold Burger, of Berlin, 
& manufacturer of glass laboratory ap- 
paratus, added to the glass vacuum 
jacketed vessel certain features that 
made it a great commercial success. He 
8ave the vessel the characteristic bottle 























A polar automobile sleigh. 


The large photograph shows the car as used In the absence of snow 
the small central cut, and a rear shoe in the upper richt hand picture, 


| or drags on one side of the car are represented in the 


The front snow shoes are showr 





timated that the German Machine 
Manufacturers’ Association has _ peti- 
tioned the imperial government in an 
effort to deprive Americans of the bene- 
fit of the treaty with Germany and seek 
ing to secure a new law regulating pat- 
ents. The burden of the complaint ap 
pears to be that the Americans have an 


advantage in that they are not re 
quired to manufacture in Germany 
while the Germans are. Now, if we con- 
sider but a moment, we will recall that 
there is a true reciprocity The Goer 
man is not required by the United States 
patent laws to manufacture in the 
United States Therefore, the German 
government in waiving the requirement 
of manufacture by Americans, onty ex- 
tends to Americans the same privileg 
in Germany that America extends to 
Germans in America 

In this view of the case, the complaint 
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or Ge ins ‘ ‘ lous! affected , 4 1 se 8 . supports, thus preventing the braces from slip- 
department ee ee ee nderneath ‘the jews is pro , rl t llust i} h al 
} r ] t ' t > . . ing Mt n\ on stratec ere alse 
" 3 scl ve ] iti his tim vided a chute flaring downwardly so that it pin inventi illustrat rewith also 
‘ , _— ’ annot be renders practicable the use of much _ softer 
; Patenting a Skeleton.—An interesting | wood for ties than now practicable, as well 
H ] } t Tes or ‘ z od ~ - " . * . 
. M Cone con-| patent (985,547) was recently granted to | as smaller ties, and their life will be much 
‘ us Ar 2 of th greement OF) 4 resident (Charles E. Fleck) of Orange, j increased as the spikes will rarely, if ever, 
‘ ‘ - - t 1] . lh > remove 
1909 prov i ent sha New Jersey, for an anatomical skeleton, | | satin ; ved 
remain f ! the expiration of} why cs aor ee enecks ef ; | 
ee ‘| which is de cribed as specially useful in Pertaining to Vehicles, 
twelve th wit the notice Of) connection with instruction and demon Prep 
ter 1 } I f the contract : , i ti , | VEHICLE.—Car.os EscaLante, and Jos& P. 
tration in the study and practice of I Sincapo, 342 West 23rd Street, New York, N. 
ing arti¢ »steopathy The invention is defined in i Y., and Apartado, 218, Merida, Yucatan, Mex 
|} part as an anatomical skeleton composed | 4 | Unlimited trouble is experienced by the wear of 
| 2.3 | meumatic tires, their susceptibility to pune 
I . , . of a number of elements and comprising \ ‘ i | 
Notes for Inventors 1 ¥ tures and the almost constant supplying of 
| 





1 spinal column composed of a number 


A Prize for a Horseshoe.—The Ameri-| ,¢ phones and means adapted to connect 
can Society for the Prevention of Cruelty) aiastically the various elements and 
to Animals ha nstituted a mpetition bones together, which is quite descrip 
Mfering, througl e of Its members, 8) tive of the supporting framework we are 
prize 4 hundred dollars ($500.00) | 41) carrying around with us. The patent 
for the h ve or device designed | gescribes the invention as relating mor 
to prevent |! ipping on paved | narticularly to improved methods of ar 
treet he cond I vhich constitute] tieylating the several bones in such a 
in agreemet between the donor of the/ manner as to simulate closely the join 
prize ting through the Society, and|/jng together of the bones in the living 
eaend ! ) ho mah 1 submi body This patent emphasizes the im- 

n nder 1 . being as fol-| portant lessons that mechanics and in- 
| rh ) tition i ypen to all| yventors can learn from the study of the 
withor t tt ght to reject habits and operation of various insects 

y or a t reserved by]and animals. It has been said that the 
tk societ ! vard will be made pecial construction of the water main 
t Board M rs of the Society.| having universally jointed sections and 

rl ovement iy be submitted| by which water was conducted below the 
eiti ‘ model, or both.| river Clyde, was suggested to Watt by 
A ad I d ‘ i ach ap lth peculiar construction of the tail of a 
plica ! l il, tl merits| lobster. Also that Brunel conceived the 
cla d I I iterial | proce he followed in tunneling under 
used d to b d ts ! the Thames from observing the manner 
structiot } ; estimated cost: |in which the teredo bored its way 
whet! ntion is in ac lL} through wood and many other in- 
u or ha ed, and the 1 ilts|} stances of the kind might be noted. 


nating plates 














means 


for 
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HOLDER FOR UMBRELLAS, ET¢ DEVICE FOR REDUCING SHOCK O8 JAE. 
will guide the staff of the umbrella or oth air to the tires to preserve the object for 
stick directly between the jaws, irrespecti which the tire is constructed. In this inven- 
of the careless manner in which the article is| tion shown herewith a vehicle is provided hav- 
introduced Preferably suspended from the} ing solid tires, preferably of rubber, and 
holder is a hanger having a ring base hinged | ®4apted to withstand hard usa and in order 
thereto and adapted to assume a horizontal to supply a cushion for that portion of the 
position to be folded against the hanger, and a | fame upon which the operator sits, a pneu- 
drip pan seated in the ring base matic devicé is mounted on the frame so that 

as . | any shock transmitted to the frame by the 
AMALGAMATOR W. E. Busry, McAlester, |] wheels are absorbed by the device on the 

Okla This invention relates to improvements | frame 

in amalgamators used in extracting amalga 

mable me s on eir ore i ne s to} : . — i 
able metal fr m th i or Ss, with means to Nott Copies of any of these patents will 
prevent material which will not pass through! be furnished by the Screnriric AMERICAN for 
the screen from contacting with the amalga-| t’" cents each. Please state the name of the 
patentee, title ef the invention, and date of 


supporting and | this paper. 
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LEGAL NOTICES 


PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F street, Washington, D. C., in regard 
to securing valid patent protection for their in- 
ventions. Trade-Marks and Copyrights 
registered Design Patents and Foreign 
Patents secured 

A Free Upinion as to 
invention wiil 








the probable patenta- 
bility of an be readily given to any 
inventor furnishing us w th a model or sketch and 


a brief description of the device in question, All 
ecommunicatious are strictly confidential. Our 
Hand-Book on Patents will be sent free on 


requert. 
Ours isthe Oldest agency for securing patents; 


it was established over sixty-five years ago 


MUNN & CO., 361 Broadway, New York 
Branch Office, 625 F St., Washington, D.C. 
canon 


A 3 E N 7 S ees fee FEE 


Free report as to Patentability. Liiustrated Guide 
Book, and What To Invent with List of Inven- 
tions Wanted and Prizes offered for inventions 
VICTOR J. RV ANS & CO., Washington, D.( 











sent free 


Classified Advertisements 





Advertising in this column is 7 cents aline. No less 
than four nor more than /2 lines accepted. ount 
seven words tothe line. All orders ust be accom- 
panied by a remitrance Further information sent on 


request 





BUSINESS OPPORTUNITIES 


Manafact uring business (incorporated) product, heat- 
ing specialty, protected by patents, wil bear close in 
vestigation, g00d reasons for selling, #15,000 required 
J. D. Ayres, Masonic ‘Temple, Eimira, N 

Entire capital stock and assets of an Ohio corpor- 
ation ineluding book accounts, United States and 
Canadian Patents. Company free and clear ot debt. 
Capital $10,000 For turther particulars address, 
Corporation, Box 773, N. Y. 





FOR SALE. 


FOR SALE or on royalty patents on centrally operat- 
ed safety locks for public buildings. Also automatic 
latch lock for cupboards. Write for full particulars to 
A. M. Hoes, Grand Island, Neb. 


WANTED, 


WANTED. A partner with sufficient money. Patent 
No. 908,379, whereby an engineer can open and close his 
own switch, from the moving train, by electricity. 

W. F. Bath, Bisbee, Arizona, 


development cof a 
power at a very low 
Mahan, 


WANTED.—$1,.000 for the 
process for the production of 
cost; will demonstrate to right party. A. J 
82 N. Main Street, Rutland, Vermont. 


WANTED.—WK WANT SPECIALTIES IN UNI 
versa! demand, to sell from fifty cents to ten dollars 
For full information and particulars, address Stace, 
Burroughs & ¢ 1006 S. Michigan Avenue, Chicago. 

LOCAL REPRESENTATIVE WANTED.—Splendid 
income assured right man to act as our representative 
after learning our business thoroughly by mail. Former 
experience unnecessary. Ali we require is bonesty, abil 
ity, ambition and willingness to learn a lucrative busi- 
ness. No soliciting or traveling This is an exceptional 
opportunity for a man in your section to get into a big- 
paying business without capital and becom ndepen 
dent for lite Write at once fur full particulars Ad 
dress E. R. Marden, Pres. The National Co-Operative 
Rea! Estate Company, L278 Marden Building, Washing 





ton, D. ¢ 
MISCELLANEOUS. 
THE DEAF HEAR I>stantly and clearly with the 
Acousticon. You must hear before your purchase. 


Special instruments universaily used in Churches and 


‘Theatres Booklet free. General Aconstic Co, Wi 
Beaufort Street, Jamaica, New York City. 
WE EXECUTE CONTRACTS for_ Special Order 


Cabinetwork, in any cabinet wood Upon receipt of 


sketch or biue prints, with spec fications, will name 
prices, or will submit designs and prices, if required 
Address, Stebbins-Wilthelm Tarniture Co., Special 
Order Dept., Sturgis, Mich 


LISTS OF MANUFACTURERS. 


COMPLETE LISTS of manufacturers in all lines sap- 
pled at short notice at woderate rates Small and 
special lists compiled to «rder at various prices. Es 
timates shouid obtained tm advance. Address 
Mano & Co., Inc. List Department. Box 773, New York 





INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY.,-— You will find 
tuqairies for certain Classes f articies numbered in 
consecutive order. If y.u manufacture these 
write us at once and we will send you the name and 
address of tne party desiring the information. There 
's no charge tor this service. In every case it is 
necessary to give the number of the inquiry. 
Where mauvutacturers do not respond promptly the 
inquiry may ve 


goods 





repeatea 
MUNN & CO., Ine. 


Inquiry No. 9227. anted, a power-driven saw 
for cutting down pine trees twenty inches in diameter 

Inquiry No, 922S,—Wanted, to buy tabrie tufting 
machines. 

Inquiry Ne. 92:29. —- Wanted, addresses of manu- 


facturers of an alloy calied Duraiuminum. 

Inquiry No. 9231.—Wanred, addresses of owners 
of water falls baving a tour-foot fall and upwards. 
_tmaniry No. 9232. Wanted, addresses of mana- 
acturers of engines that can be run with crude oil. 

In uiry No. 233. Wanted, a roller or other de- 
vice for skinning a beet in rapid, economical manner. 

Inquiry No 9234. Wanted a small specialty of 
universal salability to sell from $3 to $10. Proper arti- 
cles can be tinanced 

Inquiry Ne. 9235. 
of manufacturers of 
Making ceiluloid 

Inquiry No. 923 ; 

J 0,923 5. 
of the firm makin 






Wanted, names and addresses 
machinery and appliances for 


Wanted, the name and address 
the New Engiand Filling Machine. 
tol Rawiry No. 237. —-Wanted, information relative 
>» Par lee Autc P " or fater Sti 

Steriiee® melee Automatic Aerated Water Still and 
wenauiry No. 9238. Wanted. 
f ” Own deposits of rottenstone, 
usorial earth or rubbing stone. 
whnauiry No. 9239. - Wanted 
os can ship ores containing any 
elements Vanadium : 
titanium 


Inquiry No. 9240. 











addresses of those 
lump pumice, in- 


addresses of parties 
of the following 
molybdenum, uranium, tungsten, 


of lime Wanted, addresses of owners 
tmestone beds running not less than 98 per cent, 
and near a ailway. 
of Rauiry No. 9241.— Wanted. addresses of owners 
deposits of molders’ sand suitable for heavy castings. 


of canizy, No. 924:2.—Wanted, addresses of makers 


| life. 





{ 
+ 


pected \= = 
iWVotes '\ 
and Queries. 


Kindly keep your queries on separate sheets 

















of paper when corresponding about such mat- 
ters as patents, subscriptions, books, ete. This 
will greatly facilitate answering your ques- 
tions, as in many cases they have to be re- 
ferred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 


to correspondents are printed from time to time 
and will be mailed on request. 


(12432) J. M. H. asks: I have been 
looking for time for of 
the chemical theory of the Nodon valve or ree 


some an explanation 
tifier in which aluminium and lead plates and 
to 
into a 


ammonium phosphate are used convert an 
alternating electric direct 
rent. A. The peculiar action of an electrolytic 
rectifier with aluminium and lead plates is due 
to the fact that the element of the alternating 
which the lead 


out at the aluminium plate experiences very lit 


current cur 


current passes in at plate and 


tle resistance from the plates; but the element 
which passes in at the aluminium plate and 
out at the lead plate meets great resistance 
from the aluminium plate. This is due to the 
thin film of non-conducting aluminium oxide 
which forms instantly upon the attempt of the 
current to pass. The negative oxygen travels 
against the current and meets the aluminium 
plate, oxidizes it, and stops the current Half 
of the alternations are thus suppressed, and 
the remaining half are in the same direction, in 
at the lead and out at the aluminium plate 
You will find this in our SupPLEMENT No. 1644, 


price ten cents, in which a good form of recti 
er is fully described and its construction 
given, with drawings and specifications. 


asks: the issue 
No 
boiling the articles to be 
kettle The 
is electrical, and the 
silver is removed fresh 
surface left. Now what puzzles me is 
}about the fresh surface. But I think it 
that the discoloration removed, 
not a silver surface, but the 
freshened. A. By 
left the cleaning, 
of the silver the 
a new silver 
this 
portion of the silver, 


P. FP. 


Was query 


(12433) L 
f January 21st 
to cleaning silver 
cleaned in 
to this is that 
of the 
of silver 


>, relative 





by 
aluminium answer 


the 


an 
action 
surface and a 
means 
and 


simply is 
same 


leaves, new 


cleaned and “fresh 
of 
that 


removed 


silver 


surface’ silver after we 


surface 
is left 


on 
of 


remove 


meant 


is and surface 
will 
but the 


very 


In time an appre 
silver taken 
little indeed 


will 


exposed 
ciable 
off at 
Nor is 
the dirt 


one cleaning would be 


there any solution which remove 


tarnish from silver by mere im- 


is an acid sufficiently 
of the 
of the 
referred to 


and 


mersion, unless it strong 
in time 
We did 


solution 


dissolve some silver and 


the 


to 
make 
not 


surface sitver rough. 


suppose you any such 


in your inquiry, but to a solution which would 
the artich We the 
Phere will 
polish 
will 


not harm should answer 


same is no solution which 


make a 


simply 


1OW 
immersion 
of 


new on silver by 


dissolve off some the 


article 


which not 


also, and injure the 


W. A. 
information as 
part 

value 


silver 


Will you 
to banana 
of plant 
Is it made from 
Is there 
Any 
Banana 
fruit 


(12434) <A writes: 
me how 


the 


please give 


made, and what is 
\lso its market 


than the 


oil is 
used ? 
anv other substance banana ? 
published on its manufacture? 


appreciated A. 


a treatise 
information will be 
the 


which 


artificial 
of 
not 
the 
component 


oil is name given to an 


consists of a mixture amy! 
ethyl butyrate. It 
of 


principal 


flavor, 


acetate and is mack 
the 
Amy! 


from 


from banana o part banana 


any 
the 


fusel oil 


tree acetate, 


is made purified by distilling it 


with strong sulphuric acid and calcium acetate 


has been published by the United 


\ pamphlet 


States Department of Agriculture, Bureau of 
Plant Industry (Bulletin No. 195) dealing with 
the production of volatile oils in the United 
States This, however, relates to the extrac 
tion of such oils from vegetable sources, and 
does not, therefore have any bearing upon 
the manufacture of banana oil Any of the 


larger handbooks of organic chemistry describes 


the preparation of amyl acetate and similar 
substances, the so-called “esters.” 
(12435) G. W. M. asks: It is desired 


to pump water over a hill anout 350 feet high 


14 feet lower than the top of the 


to an outlet 

hill Is anything gained, except a_ slightly 
shorter length of pipe, by making a ditch 14 
feet deep, so that the last part of the pipe is 


level, instead of going over the top of the hill? 
The through a 12-inch 
pipe at the minute. I 
there why bal 
loons do not carry as part of their ballast com 
replace losses. What that 
If you lay the pipe over the 
the upper portion will be a 
collect air at the top of the 
where it must be removed from time to 
time to the benefit of the siphon lift 
Whenever air collects in the bend and breaks 
the siphon vacuum, pump will have to 
lift the extra fourteen feet. Did 
think of the weight of the steel tube containing 
the reserve of compressed for 
| the balloon. This would be fatal. There would 
|} be much risk of injuring property or destroying 
Sand has stood the test of time. 


to be 
of 


water is pumped 


rate 1,200 gallons a 


is good reason 


suppose 


pressed gas to is 
good reason? <A 


hill 
|} siphon, and will 


above grade, 
bend, 


get 


your 
you ever 


proposed gas 





| 




















Trucks Do Not Disturb 
Present Conditions 


HE motor truck does not disturb your 

present business conditions—it is the 
most adaptable factor in your business. 
Trucks like the White do not even dis- 
turb the team-driver, because owing to the 
simplicity and ease of handling, any man 
intelligent enough to be a good team-driver 
will make a successful motor-driver in a 
week, trained by our instructors. White 
Trucks fit into your organization without 
friction—without disturbing any of your 
favorite plans. White Trucks reduce the 
cost of your cartage, or extend the field of 
your operation, or both—because each 
truck replaces two, three or four teams, 
according to its capacity. 


White Trucks 
Superbly~ Built 


HE best materials that science has 

evolved, including the latest improve- 
ments in steel alloys, and the heat-treat- 
ment of them, are used in the White 
Trucks. No factory in the world is better 
equipped to build than the White, nor has 
a larger experience in manufacturing. Of 
course, all the superb building in the world 
would not produce such a splendid truck 
as the White unless the design were right. 
But the White engine is well designed, 
representing the latest thought of the 
world’s foremost designers. Its sim- 
plicity speaks for itself, and as in all me- 
chanics, the simplest is best. The long- 
stroke engine secures all the power in the 
gasoline and every White Truck is a silent 
witness to its tremendous power. Whether 
you can use one truck or a dozen, let us 
send you a solution of your problem. 





PEAS SSS STS SSSESESESSsS9EoSoS9So os ooo Sle weeese eeu esses sesueooeooooeo—q0R 


Let us send you a catalogue of our trucks with a list 


of the owners in your territory, and the testimonials 


of some of the largest truck users in the world. 






SS 


The Whit Company 


838 EAST 79th STREET, CLEVELAND 
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Nelsons 


PERPETUAL 
LOOSE-LEAF 


Encyclop2zedia ana 


Research Bureau for Special Information 


our Great Achievements 





Put. Office 
TI 
It has put all 
lt ip used as an authority in our Editorial Rooms.” 


st Little Bar and Nut has solved the Proble 
ther Encyclopaedias out of date! 


Review of Reviews. 
The most valuable, durable and beautiful set of books published 


Light and Shadows 
(Continued from page 875.) 
gotten from the 
lighted by these fixtures shown 
with. The simple style of fixture is we 


the Hamilton National Bank of Chicag¢ 
Here the ceilings are ivory with gol 
decorations, and the walls are white 
amel down to the wainscoting, which i 
marble 





several views of rooms 
here- 


shown in the illustration of the offices of 


en- 


ll 


». 
d 


Ss 


(\ 
A\\y 
AW 


° ° A 
In the home we generally want bright Pipe pleasure in its fullest A 
light only over a small space such as the sense is the enjoyment a man A 
dining table, the dressing table or the derives from the smooth q Z 
1. Patented Loose-Leaf Binding Device | "@2ding chair, while a very low intensity ities of Velvet. You ont Z 
Keeps Nelson's perpetually new. suffices in other parts of the room. Even describe them—they’ re there, G 
2. Three Permanent Staffs of Editors) When a whole room is to be lighted a and you know by the addi- @ 
Insure accurate and dependable in- | COZY, ncstiel Tiuewaeiinn 25 Sune <aeny Z tional satisfaction you getout Z 
formation. _ | obtained by a number of small lamps Z i. on Rad of ful of Z 
3. Research Bureau to Answer Questions than by a single large one, and usually Z Vel Ft we 7 pie bet Z 
an oD aan s the only complete \it is prefe rable to avoid glare by use of G : “ ouinin’ a ied 
wor o ete we. | : ‘ i a A. n an in ‘ou ve e 
hades rather than by indirect lighting.] @ er tha’ 9g y 
. Models and ManikinsShow andExplain | ® ; A 
‘ Il purte of Automobile, Turbine, | 12 Some cases, however, as for instance} J before. It's the real Burley, 
1 marts o Automobile, 1 ) q 
Human Body, ete. when the number of outlets is limited, it grown in the rich soil of Ken- 
Approved, adopted, and used by the| may be advisable to use a single large tucky. Only the fine, middle 


U. S. Government Departments, an 
by Universities, Colleges, Libraries anc 
Schooi Boards throughout the country; 


mt! 


in Canada, 





1. Nelson's Patent Binding Device makes Nelson's 
Perpetua! Loose-Leaf Encyclopaedia the only abso- 
lutely New Reference Work obtainable 
Wonderful Device enables the 
Nelson's always up to date. 


because this 


Publishers to keep 


2. Beton e Maintains Permanent Editorial Staffs 


in New Y« dinburgh and Montreal. “The Editor 
in-Chief i John H. Finley, LL. D., President of the 
Coilewe of the City of New York; the Canadian 
Ealitor is W itiam Peterson, LL. D.,C.M. G., Princi 
pal © f MeG University, Montreal Canada, and the 
Ruropean Ke itor is George Sandeman, M. A., Edin 
burgh, Scotland Thus, Three Great Editorial Staffs, 


assisted’ by a corps of Contributors, are engaged on 


Nelson's the year round, and OVER 500 NEW 
PAGES ar ed every year, so that this great 


work never becomes c\d— it willAlways be the Latest. 





3. Nelson's Research Bureau for Special Infor- 
mation only institution of its kind anywhere—is 
maintained entirely at the publishers’ expense to 


answer quest and to furnish subscribers any 
information requested— FREE. 


4. Nelson's Beautiful Models and Manikins have 
heen imported especially for this work, to illustrate 
such abserbi interesting subjects as the Human 
Kady, the Automobile, the Turbine, etc. No other 
Reference Work has accomplished this, 


ugly 


Each article in Nelson's is clear, concise in treatment, 


scholarship 
couts 


and research 
Conservation 
; industrial Education; Inland Waterway ; 
work, concrete plans, et Portugal as a Republic ; 
not to be found in any other Encyclopaedia, 


EXCHANGE 


Nelson's at 


For examples, 


see 


fashioned, regularly bound 


“quests for an allowance 


showing the a 

Write today for the 
fe ial information, facsimile endorsement letts 
about N * Loose- Leaf Reference System 
interest ~ appreciate a bargain. 


THOMAS NELSON & SONS 


Feunded in Edinburgh 1798 


ers of The American 


we STM 
isor 


all wi 


DEPT. 
9 21€£. 


Standard Bible —Endorsed by Un 


articles on Andes Tunnel and Railway 
and the Conservation Associations 


Motor Boats and Motor Cars; 
Submarines and Submersibles ; 


FREE loose-leaf portfolio on Nature Study 
rs from Scientists and Educators, 
Our special introductory price 


‘381-385 Fourth Ave., New York 
OVER 100 YEARS IN BUSINESS 


iversities, Theo 


READ THIS LETTER 


OFFICE OF THE PRESIDENT, CORNELL UNIVERSITY 
ITHACA, NEW YORK 





Tuomas Newtson & Sons. 
Gentlemen: Y 
which additions may be constantly made so that the 
work shall be kept up-to-date, is a unique, remark- 
able, and valuable feature which should commend 
the encyclopaedia to readers who have hitherto 
been doomed to suffer the inconvenience of finding 
their encyclopaedias speedily growing obsolete and 
in considerable measure becoming useless 
I predict for Nelson's Perpetual Loose-Leaf En- 
cyclopaedia an appreciative reception by the public. 
Very truly yours. 


, = Sa 
NELSON’S PERPETUAL LOOSE-LEAF ENCY- 
CLOPAEDIA CONTAINS MORE THAN 70,000 


SUBJECTS - TREATING OVER 1,000,000 TOPICS 
—7,000 ILLUSTRATIONS—500 MAPS. 


and embodies the results of the very latest 


Flying Machines; Fireproof Construction ; 
Panama Canal (constructive 


and hundreds of others 


d 


also the officially recognized authority 


our device of a loose-leaf volume, to 


Bagdad Railway; | 


high-efficiency 
ing fixture near the center of the room. 
If the ceilings and walls are light colored 
and a good reflector is used, one 100-watt 
lamp will light a room fifteen feet square 


i 


or smaller fairly well; if more outlets 
are available a still more attractive ef- 
fect is obtained by using a somewhat 


smaller lamp for the indirect fixture, sup- 
plementing it with one or two small di- 
rect lights. 

While most of us have a predilection 
for the shaded direct lamp, illumination 
after all, largely a matter of taste, 
and it must be admitted that most charm 
ing results can be obtained by indirect 
lighting in the home. Light walls are 
by no means indispensable; for example, 
in the living room shown, which is 15 
< 22 feet, the walls and hangings are 
dark green, yet the two-light fixture gives 
an illumination by which fine print can 
be read with perfect ease. The dining 
room given an extreme case in that 
all the finishing except the panels of the 
ceiling is very dark. Even here four 60- 
watt lamps are sufficient for a room 15 
< 20 feet. 

In the second living room 
which is 15 * 23 feet, the 


is, 


is 


shown, 
bowl fixture 





Nelson's Perpetual Loose-Leaf Encyclopaedia has so put out of date the old- 


encyclopaedias, that we are constantly receiving 


on old encyclopaedias to apply as part payment on 
allowances will be sent on request. 





, particulars of the Bureau of Research 
and full information | 
and easy-payment terms | 


Established in New York 1854 


gical Seminaries and ¢ eges throughout America 





€ A- HOME-MADE 100-MILE WIRELESS TELEGRAPH SET | 


American Supplement 1605 for a thorough, clear description, by A. Frederick Collins. 


Read Serentibe 





. Numerous adequate dia- 


grams accompany the text. Price, 10 cents, by mail. Order from your newsdealer or ATunn o& Co , Inc., 361 Broadway, N.Y 








HOW TO OPEN 500 LETTERS IN 11 MINUTES 


The & 
the « 
Send for the Simplex Letter Opener on 5 Day Trial 


jimplex Letter Opener does it 
content 3 


a time and labor saver 


question. No 
the Simplex Letter Opener will pa 

$7.50 and $5.00. Write for bookies 
. 


hattan Building, Chicago. 


for itself in a very short 
let. JOSEPH C 


can be operated by office boy without expenence 
Ifit is not all you ex- 
pected, erturn it al our expense, and your moncy will be refunded without 
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Whether you are considering a 


The electric vehicle is infinitely more simple to 
take care of and to operate and far less expensive 
to maintain than a gasoline car—and 


The Edison 
Storage Battery | 


out Edison Storage Battery equipment. 
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ered is above the standard, the seller of 

: the coal receives a premium, and if be- 

has made it an absolutely practical car that will low the standard, the seller of the coal 
go anywhere that a gasoline car will go. ngs & panes, ie peEpeR. 

In some cases the standard is based 


an expenditure of 1.1 to 2.5 watts per| 
|}square foot, which would be a rather! 
moderate allowance for a _ building of | 
this sort if lighted directly with good | 


ous plans and devices. 
mature 
definite 


possibilities and as a 


der the condition 


upon the number of heat units alone; 


}contains six 40-watt lamps, 
|that either two, four, 


arranged so 
or all six may be 


lamp in an indirect light- 


leaves are used, and these are 
matured and mellowed for two 
years alter picking. Velvet 
is the thoroughbred of pipe 
tobaccos—it was never 

to bite. 


At all dealers, or if yours 
is sold out, we'll send you 
a can for 10¢. Go ie 
address in the U. S. 


SPAULDING & MERRICK 
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used. 

In efficiency indirect-fixtures lighting 
can be made to excel either the cove or 
the “direct-indirect,” and while it is 
necessarily less efficient, in the en 

: i. Soa ? BRISTOL’S RECORDING THERMOMETERS 
gineer’s sense of the word, than well- Instrument indoors records temperatures outéoass 
planned direct lighting, the power con-| Coutinuously. Write for new Bulletin No. 124 

. . 7 | THE BRISTOL CO., Waterbury, Conn. 

sumption is by no means excessive. sevacnsth — —— = 
an example, the new building of the | 
Portland (Oregon) Railway, Light and | ELECTRI MOTORS | 
Power Co., where the ceilings are ivory | Dynamos 


and the walls a light tan, is satisfactorily | 


lighted throughout with this system with | 


SPECIAL Grinders 
MACHINES Polishers 
ROTH ELECTRIC MOTORS 

198 Loomis Street, Chicago, - | 























carbon lamps. 
In the Hamilton National Bank the in- 
direct system is not merely more satis- 


CRUDE ASBESTOS 


DIRECT FROM 





factory, but actually uses 30 per cent less 
power than the former direct installation. 
In conclusion it may be said that the 





PREPARED 
ASBESTOS FIBRE 


for Manufacturers use 


R. H. MARTIN, 


OFFICE, ST.PAUL BUILDING 








220 B’ way, New York. 





problems of illuminating engineering are 
far from solution, and opinions differ 
widely as to the relative merits of vari- 
It would be pre 
to assign to indirect lighting a 
rank, but it is certainly worthy 
of serious consideration for its artistic 
long step forward 
n the movement toward the conservation 
of eyesight. 


Good Coal and Poor 


(Continued from page 876.) 
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perfection as fast as you feed 
them—prove it at our expense, 
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Free Trial 
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pay the freight. See the won- 
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upon the heat units alone, but providing 
that if the heat units fall below a certain 
figure, or if the ash forms a serious slag 
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Your most deli- 
cately sensitive 
nerves direct the 
most delicately 
responsive mechanism of the 


L. C. Smith & Bros. 
_ Typewriter 


(BALL-BEARING, LONG-WEARING) 
Key-lever, typebar, carriage (and 
shift, if you wnte capitals)—really all 
essential operating parts of the type- 
writer—leap into action and perform 
their functions with the perfect ease, 
smoothness and absolute precision 
of ball-bearings, made and adjusted 
with scientific exactness. 

The nerves of this typewriter are sensitive 
to the nerves of your finger-tips, and just 
as instantly responsive as the finger-tips 
are to the brain. 

This immediate, smooth, sympathetic ac- 
tion duplicated in no other writing machine, 
is easiest for the operator and most advan- 
tageous to the machine. Both wear longer. 
Send for Descriptive 


Literature 


L. C. SMITH & BROS, 
TYPEWRITER CO. 4 
Head Office for Domestic 
and Foreign Business 
Syracuse, B. v. 
U.S.A. 








Branches in all large 
cities. 





TYPEWRITERS , 3. 





Visible Writers oc. .is 


Olivers, Remingtons, Cui, etc. 
Shipped ANYWHERE for Free Trial, or 
RENTED, allowing RENT to APPLY. 
Prices $15.00 up _ 

First class Machines fresh from the Manufacturers 

Write for [instrated Catalog 10. Your opportunity. 
TYPEWRITER EMPORIUM (Fst. 1892), 92-94 Lake St., Chicago. 


ray and Type Making 
Typewriter TYPE Sitsiz’for Tree 
writers and Other Machines Using Steel Type. 
Makers of Stee! Letters, Metal Stamps, Stencils, Etc. 


NEW YORK STENCIL WORKS, 100 NassauSt., N.Y. 








A Home-Made 100-Mile Wireless 


@ Read Scientific Amer- 
Telegraph Outfit § Rex iene Aes 
for » thorough clear description, by A. Fred’ k Collins. 
Numerous adequate diagrams accompany the text. Price 
10 cents by mail. Order from your newsdealer or from 


MUNN & CO., Inc. 361 Broadway, New York 
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DIVINE WATER MOTOR COMPANY 
Dept. 12. Utica, New York, U.S.A. 


local hardware tool dealer, we will send you 
klet on “Theor 
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badly and beyond reasonable remedy, the 
contract will be canceled. 

There are certain difficulties in the way 
that retard the general adoption of such 
a specification in the purchase of coal. 
The most serious of these difficulties is 
the collection of a fair sample of the 
coal to be analyzed. This is especially 
true where the sample must be collected 
from coal already loaded in cars, on board 
ships, or stored in large bins. In these 
and in other cases the collection of a 
fair sample is more difficult than the 
making of an accurate analysis; but it is 
also important that in the work of the 
chemist only standard equipment and 
standard methods should be used—and by 
experienced chemists. 

In endeavoring to predict from a 
chemical analysis (B.t.u.’s) the efficiency 


with which a given coal will burn in 
the furnace, the greatest factor of uncer- 
tainty is the behavior of the ash: 


whether or not it will melt and form a 
slag on the grate bars. Another factor 
of uncertainty is the behavior of the coal 
itself; whether it will cake on the upper 
surface in burning sufficiently to inter- 
fere with the draft (and the combus- 
tion). 

When our knowledge concerning this 
and other less important matters is ad- 
vanced sufficiently, instead of purchasing 
coal as we now do at a given price per 
ton, we will be able to purchase it on the 
basis of a given price per one thousand 
heat units. 


Heating the Home 

(Continued from page 878.) 
pense and insure successful operation. 
Consider the climate of the locality, the 
temperature, whether mild or extremely 
cold, the location of the house, whether 
detached or in an exposed position, the 
size and height of the chimney, the 





height of the cellar ceiling, the amount | 


of glass or window exposure. Allow- 
ances should be made for loosely fitting 
windows, etc. Finally consider the fuel 
at hand. Tabulate these details and sub- 
mit them to the heater manufacturer. If 
it is a small compact house of one or two 
stories (any climate) the hot air furnace 
will provide ample heat and prove satis- 
factorily economical and lowest in cost 
of installing. It has much to commend 
it for this class of heating. It is simple 
with practically nothing to go wrong, 
and the repairs are low in cost and 
readily made. See to it that all pipes 
leading from furnace are sharply slanted 
upward. Do not allow square end elbows 
to be used. Sharp corners or bends in 
warm-air pipes neutralize to some extent 
the natural active tendency of warm air 
to rise-and circulate. If the house is 
long and narrow place the heater as in- 
dicated, thus permitting all pipes to be 
given a sharp upward rise. (See Figs. 
3 and 4.) If the ceiling is low set the 
furnace in a pit to necessary depth to 
give upward slant to all pives as they 
leave the furnace. Fit a baffle plate as 
shown in Fig. 3 to extend into furnace. 
It will cause the air to be distributed 
over a greater section of the furnace 


heating surfaces. As now generally in-| 


stalled, fresh air passes to the upper 
heating drum, up one side of the furnace 
in a compact thick body, thus only its 
outer skin is warmed. This baffle plate 
will increase the efficiency of this style 
of heater. 

The heating requirements of every 
style and size of house are readily met 
by steam and hot water systems. There 
are three distinct methods of applying 
steam and hot water heat to the home. 
These are known as the direct-heating 
method, direct-indirect-heating method, 
and the indirect-heating method. 

The direct method used with steam or 
hot water is the least complicated, 
positive in action, and is very efficient. 
It is lowest in cost of installation and 
in many other respects most desirable 
This method is very easily installed, and 
there is less heat loss in transmission 
with this system. Radiators are placed 
directly in rooms to be heated, and no 
direct fresh air supply is furnished. It 
is important, however, as _ previously 
stated, that a fresh air regulating ven- 
tilator be provided for each room. The 
loss of space occupied by radiators and 
the absence of connected ventilators is 
amply compensated for by the many 
other advantages. The direct system is 
considered most practical for the average 
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FROM 1a SPEED KODAK NEGATIVE. 


Get Action 


Speed pictures— pictures of the ninety 


mile auto, the running horse, birds on the 
wing, the limited express, snap-shots on 
cloudy days and even indoors—all these are 
in the every day work of the new Speed 
Kodak—the camera that meets the most 
exacting conditions, yet retains the Kodak 


No. 14 Speed Kodak | 


For 2% x 44% Pictures. 


Fitted with Graflex Foca! Plane 
Shutter for exposures from 1-1000 of 





convenience. 





a second to slow “ instantaneous“ 
and for time exposures. Zeiss 
Kodak Anastigmat lens / 6.3. 
Loads in daylight with Kodak Fiim 
Cartridges and can be carriea in an 
ordinary top-coat pocket. A super- 
ior camera in every detai! of plan, 
construction and finish. 


Price, $60.00. 
EASTMAN KODAK COMPANY, 


ROCHESTER, N. Y., The Kodak City. 


Catalogue free at the 
dealers or by mail. 














Mullins 32c.%e'er,222% 


Send today for the handsomest boat book ever printed. 
itlustrated | ncolors. Describes famous Mullins line 
in full. Mullins Steel Boats can’t sink or warp—are 
puncure-sroct—golediese SS motels, 16 ones 
to horsepower. Investigate amazing prices. Fu 

row boats and duck boats—$22 to $39. Get free book. 


THE W.H. MULLINS CO., 118 Franklin St., Salem, 0. 

















MR. HANDY-MAN'S WORK-BENCH 
is not complete without 
PARKER‘'S PRESSED METAL CLAMP 

Replaces the antiquated, cumbersome, wood clamp. For mechanics, ma- 
chinists, wood-workers. Made in 21¢ in., 3 in., 34¢ im. sizes. Prices, 25c, 
35c, 45c, respectively. Mailed post-paid on receipt of price. Special re- 
duction when ordered in quantities. Liberal discount to dealers. 
JOHN L. PARKER GO. Metal Stampings. WORCESTER, MASS. 


DON’T BUY GASOLINE ENGINES 


Until you investigate ‘“‘THE MASTER WORKMAN,’’ « two-cylinder gasoline, kerosene or aicohol 














engine, superior to any one-cylinder engine; revolutionizing power. Its weight and bulk are half that of 
single cylinder engines, with greater durability. Costs Less to Buy—Less to Run. Quickly, easily started, 
Vibration practically overcome. Cheaply mounted on any wagon. It is a combination portable stationary 


or traction engine. SEND FOR CATALOGUE. THE TEMPLE PUMP CO., 417 West 15th Streost, 


Chicago. THIS IS OUR FIFTY-SIXTH YEAR 








The Adding Machine that Automatically Prevents Accident 


ating accidents are easy with other adding machines. 

Often the total is printed in the air, or a number of items are listed 

after sheet or roll has been exhausted—or a whole column is added 

without paper. Such accidents are automatically prevented by the “ Paper / 
End Lock” of the Comptograph. The operating lever locks immovably{ — 

when the end of each sheet is reached. g 

THE GREATEST OF 


THE COMPTOGRAP ADDING MACHINES 


has many other time-saving features. Among them, the Paper Return, by which carriage | 
j 
| 
! 
| 









moves automatically over proper space and rerolls paper ready to write next column; the One 
Hand Motion enables operator to turn checks or pages with left hand while operating with 
right; Perfectly Visible Writing ; and choice of keyboards. 

This accident-proof efficiency of the Comptograph added to its greater time-saving improve- 
ments and unerring accuracy, deinand your thorough investigation. Write today for interesting booklet. 


COMPTOGRAPH COMPANY 
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CAP OPEN” WARM AIR FORCED 
TO DISTANT ROOM 


The only healthful heat for Homes, Schools, Churches, is a scientific method of 


driving fresh air that has been properly warmed, into every room. 


Kelsey “sir. Generators 


AIR 
In single or battery form, in small houses or large residences, supply a 


complete change of air 5 times an hour. Physicians and scientific men condemn 
heating systems, like Steam or Hot Water with Radiators in living rooms, which 
provide no fresh air but reheat the same foul air. 

The KELSEY Generator warms fresh air and makes it rise fast in separate 
currents up through ZIG-ZAG heat tubes that surround the fire. Each ZIG- 
ZAG tube has 8 square feet of heating surface. No other type of heater has 
such capacity. That means fuel economy. 

For large Residences, Churc hes, Schools, the KELSEY Mechanical (Fan) Sys- 
tem gives ideal results. They have been installed in many school buildings, and are 
meeting requirements of the law by supplying 30 cubic feet of properly warmed 
The Kelsey is heating many residences of 50 








air per minute for each occupant. 
or more rooms 


40,600 KELSEYS HAVE BEEN INSTALLED BY PEOPLE WHO INVESTIGATED 


If you are of a scientific or careful mind you should write for 
descriptive catalog No. | and book of opinions, showing 
well known residences and public buildings heated by the 


Kelsey. 


to install the Kelsey and favors it. 


KELSEY HEATING COMPANY 


Main Office: 52 E. Fayette Street, SYRACUSE, N. Y. 
NEW YCRK: 156 Sth Ave. CHICAGO: 608 Lake Street 


There is a dealer in your locality who knows how 
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A safe, very 
brilliant, power 
ful, steady, white 
light. Is better than 
electricity oracetylene 
and cheaper than kero- 
fene 
very lamp tsa 
“omplete self-conme 
tained miniature 
light works, 
s bright — odorless 
portable. Made in over 
200 styles for every pur. 
pose. Fully guaranteed. 
Osatelog free. Agents wanted. 


Tf you are deaf or 
hard of hearing, do 
mot fail to send 
your name and 
ad jay and 
get our Electro- 

HOME 


30 DAYS HOME 


It is truly a wonderful 
little instrument, perfected 
to such a degree that the 
deafest person can hear 
the faintest sound and en- 
joy all the pleasures of 
church, theatre, public 
speaking or ordinary con- 
versation, Over 10, 
muse. Enthusiastic tes- 
timonials from ppopenesie 
ple. Almest Invisible when in use, e3 you 
to and gradually restores your hearing. If you are 
deaf or ford of tearing. be sure and write at once. 


Stolz Electrophone Co., 66! Stewart Bidg., 92 State St., Chicago 
66! Marbridge Bidg., Cor. Thirty-four\h and Broadway, New York 





























THE EDISON CONCRETE HOUSE 


@ How it is constructed, how much it will cost, is it_practical 
from aa architectural and enginecring standpoint ? 





These and 













other mportant questions relating to the structure are discussed 
in » good, thorough, illustrated article published in Scientifx 
American Supplement 1685 Order 
from your newsdealer or from 


MUNN & CO, Inc., Publishers, 361 Broadway, New York 


Ever Ready 


Safety Razor 
With I2 Blades 


Complete Ourfit, 
$1.00. Over 
2,000,000 in 
use. Guaranteed 
best. 


Price 10 cents by mail 
formulas, SCLENTIFIC 
Price 10 cents. For 

newsdealers, Send for 


All the Speed 
You Dare 
Ride 


The R.S. Metercycle will develop all the speed 
your nerve will let you ride, and it w ill maintain 
that clip as long as the “juice” holds out. R.S. 
construction invites R.S. confidence, It is the 
only American ™ ycle with an emergency 
brake besides coaster brake, new shock absorbing 
device. The most powerful, economical, silent 
and simple motor ever produced. Let our 
nearest a ate the 1911 


catalogue. 





















Write for catalog. Agents wanted. 
READING STANDARD CO. 
408 Water St., Reading, Pa. 
Mehers Renowned Reading Standard Bicycles 





blades 10 for 50c. At all dealers everywhere. 
AMERICAN SAFETY RAZOR CO., Makers, NEW YORK. 
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AMERICAN SUPPLEMENT 1 1230 
sale by Muno & Co.,, Inc., and ail 






















Plastering Without Lath | 


home heating requirements and is very 
generally installed. 


The direct-indirect method for steam 
or hot water accomplishes the same re- 
sult as the indirect system when provid- 
ed with some independent form of ven- 
tilation. With the direct-indirect method 
(Fig. 5) fresh air is taken through the 
wall from out doors, at the bottom of 
radiators, and is heated by passing up 
through the radiators into the room. 


Individual regulation of temperature 
in each room can be had by a convenient 
damper, arranged to cut off outside air| 
and permit circulation in the room. 

Fresh air circulation is readily secured 
with this system, the loss of space oc-| 
cupied by the radiators and the increased | 
operating cost being the sole disadvan- | 

| 
| 





tages. The direct-indirect system _re- 
quires about forty per cent more radiat- 
ing surfaces than the direct system, 
though less than the indirect system. 

In the indirect method (Fig. 6) used 


with steam or hot water the radiators 
are placed in a box, compartment or 
small room—in the cellar or any con- 


venient place, below the room to be heat- | 


ed. Fresh air from outdoors enters and | 
through radiators—being heated | 


reaching the room. This system 


passes 


before 


of heating is more expensive in opera- 
tion than the direct or direct-indirect 
system. Where space is at a premium 


and a good circulation of air is essential 
this unsurpassed. However, 
greatly increased boiler and radiating 
surfaces are necessary where this system 
is used, to insure the desired tempera- 
ture 


system is 


Heating by electricity is the most at- 
tractive heating method yet devised, but 
unfortunately the of electricity is 
as yet too high for general use. Its con- 
venience for chilly days—when a furnace 
fire is not warranted—is, when one takes 
into account its cleanliness, the most val- 
uable addition to any heating system. In 
very mild climates, no doubt electricity 
can be used advantageously, particular- 
ly where cool nights prevail and the days 
are unusually warm 

Of the above described methods of ap- 
plying heat, it will be found that steam 
gives the best results, particularly in cold 
climates and where difficult piping con- 
ditions prevail. Tests made by authori- 
ties of both steam and hot water heating 
under identical conditions show 
considerable saving in favor of the econ- 
omy of steam heating systems. However, 
the question is still debated to some ex- 
tent and possibly where certain condi- | 
tions of piping or mild climates are met | 
hot water might prove as economical as| 
steam. 

The slight pressure at which steam is 
used in home heating plants easily over- 
comes many conditions that are often 
fatal stumbling blocks to the successful 
operation of hot water systems. Abrupt 
bends, numerous difficult turns often 
necessary to place radiators in desired 
positions, impede water circulation, but 


cost 


systems 





do not appreciably affect the travel of 
steam under the pressure generated in 
home heating plants. The use of steam 


with the direct method of ‘heating re- 
quires only single lines of vertical piping 
above the cellar connecting the boiler 
direct with the radiators placed in the 
rooms. 

It is the most simple system, as no 
top floor or attie piping or fittings are 
required with steam, as is the case with 
hot water systems. Hot water used in 
the direct heating method requires radia- 
tors with about fifty per cent more radi- 
ating surface than is required for steam. 

Increased toiler heating capacity is 
also necessary to heat a room of stated 
size to the same temperature as with 
steam. With the direct method, the 
added space occupied by the increase in 
size of radiators with hot water is offset, 
in the opinion of many, by the evenness 
of the heat and slight attention required. 
The fact that hot water radiators retain 
some warmth over night, even though 
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Amazing “DETROIT” Ki ~ ae 
sene Engine shipped on 15 days’ 
FREE Trial, proves kerosene 
cheapest, safest, most powerful 
fuel. If satisfied, pay lowest 
price ever given on reliable farm 
engine; if not, pay nothing. 


Gasoline Going Up! 


Automobile owners are 
burning up so much gaso- 
line that the world’s supply 
is running short. Gasoline 
is 9c to lic higher than coal 
oil. Still going up. Two 

ints of coal oil do work of 
ree pints gasoline. 
te, no evaporation, no 
explosion from coai oil. 


Amazing “DETROIT” 


The “DETROIT” is the only engine that handles 
coal oll successfully; uses alcohol, gasoline and benzine, 
too, Starts without cranking. Basic patent—only three moving 
parts—no cams—no sprockets—no gears—no valves—the utmost 
in simplicity, power and strength. Mounted on skids. All sizes. 
2 to 20h. p., in stock ready to ship. Complete engine tested just 
before crating. Comes allreadytorun. Pumps, saws, threshes, 





churns, separates milk, grinds feed, shells corn, runs home 


electric-lighting plant. Prices (stripped), $29.50 up. 
; —_ any placeon 15 days’ Free Trial. Don't buy an engine 
ill you investigate amazing, money-saving, ow er-savin, 

“DETROIT.” Thousands in use. Costs only aoe to find 
out. If you are first in your neighborhood to write, we will allow 
you Special Extra-Low Introductory price. Write! 
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Bronze Propeller andj...) usr mones. 
Stuffing box included Reversible and en- 
tirely controlled by one lever. 8 to 15 H, P. 
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GILE BOAT & ENGINE CO. 

117H Filer Street, Ludington, Mich. 
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Guaranteed Five Years. 
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Expert Manufacturers 
Fine Jobbing Work 


PARKER, STEARNS & CO., 
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and Bottlers’ Machinery. 
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HOLTZER- CABOT 
VARIABLE SPEED 
DYNAMO 


drafts are cut off, particularly com- 
mends it, as the house never becomes 
jentirely chilled. This convenience is 





Combined with the 
New Edison Storage Battery 
Furnishes the best and most efficient lighting sys- 


tem extant for Automobiles and Power Boats. 
No indicators, relays or other instruments required. 


Send for Booklet 58/1 


THE HOLTZER-CABOT ELECTRIC CO. 


BROOKLINE, MASS. CHICAGO, ILL. 


Trus-Con Plaster Bond — a bituminous, dampproof coating applied with a || a ae 
brush, furnishes a positive and permanent oa to the plaster, trowelled di- greatly in its favor. 
rectly on it—does away with lathing and furring on concrete, brick, tile and In the use of fuels we must be gov- 
masonry walls — an absolute stop to dampness and moisture, preventing stain- erned by the supply at hand, and it is 
ing of plastered walls. Tell us about your building work. We will send || well to keep this in mind when purchas- 
Trus-Con Chemical Booklet and detailed suggestions free. ing. If it is desired to burn soft coal 
TRUSSED CONCRETE STEEL COMPANY, | : a larger grate surface is required, due 
402 Trussed Concrete Building, Detroit, Mich. || to the lessened draft by caking of the 
7 > 4 P a 
Trus-Con Wall Finishes for damp and stained concrete walls ; Trus-Con Floor coal A larger grate surface is also 


Enamelfor dusty concrete floors; T rus-Con Paste for waterproohng Concrete; 
’ necessary for fine, hard coal, such as pea 


S W itefor enameling intenors 





Trus-Con Sao 
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oe ' 
or buckwheat. If this is provided they] for the efficient conduct of their busi- | 
will give as much heat as the larger] nesses. 

sizes. Stove size anthracite coal will The most efficient tungsten incandes- 
prove to give the best results. To burn|cent lamps of the General Electric 
fuel slowly is the right and most econ-}Company consume 1 to 1.25 watts per 
omical method, but requires increased} horizontal candle power—a very low fig- 
boiler grate surface It pays to provide| ure compared with the 3.1 to 3.5 watts 
it. The price of gasoline and naphtha is| per candle of the graphitized carbon 
declining, though it is not yet low enough| lamp. The effectiveness of all electric | 
to make the gas produced by equalizing] light sources is increased by the intelli- | 
gas machines available for home heating,| gent application of certain new shades | 
while it has already proven its economy|and reflectors for distributing the light, 
over city made gas for cooking. Gas is| which throw the light in any desired 
more convenient and has proven that; direction by the reflective and refractive 


less loss of meat juices takes place with 


gas cooking than with coal. The lower- 
ing of the price of gasoline and naphtha 
which is predicted should make naph- 
tha gas available for general fuel 
and prove a boon to the man with a fur- 
nace to attend. 

City gas will, of course, remain su- 
preme in city and nearby districts for 
cooking, when economy is considered, 
but electricity is rapidly extending its 
field in the kitchen by development of 
cooking appliances that are economical 


in consumption of current. 

Here are a few heating facts to remem- 
ber: Wooden buildings properly built 
can be heated with no more expenditure 
of heat than a brick-building. In select- 
ing a boiler, bear in mind that large 
water passages are required. They are 
necessary to permit the rapid escape 
through the water of the steam globules. 
A certain manufacturer provides his 
heaters with damper regulating dia- 
phragm tubes below water line. This im- 
provement saves expense and _ trouble, 
and insures positive action. Be sure to 
place some good make of automatic air 


valves in your radiators. Cheapness is 
costly. See to it that the size of chimney 
fits your furnace or can be made to fit. 
Consult the manufacturer as’ to the 
proper chimney sizes. Do not permit the 
flue pipe frei. the furnace to extend 
beyond the chimney wall into the air 
space. Particularly in case of hot water 


it is advocated that pipes be put in boxes 
in the wall. This prevents, in 
case of leakage, any damage to the house 


recessed 


proper. Some _ additional efficiency is 
gained by having steam pipes pass 
through rooms, though they are un- 
sightly. In painting radiators remember 
that both color and surface produced 
directly affect the radiating capacity. 


Dark paint and rough surfaces are most 
effective conductors of heat. Glossy 
bright paint or silver finish (smooth) 
cuts down radiating ability, while enamel 


is most wasteful, producing ‘the poorest 
radiating surface. 

Trouble Chart—Hammering in _ radi- 
ators and piping is due to a vacuum 


caused by water accumulating to such an 
extent as to quickly condense some of 
the steam. To cure it raise the radiator 
on the side opposite the inlet pipe with 
small block of wood. Cold radiators are 
due to air blocking, and in case of hot 
water system to steam clogged or im- 
properly adjusted valves. Air should be 
released occasionally with the key pro- 
vided with hot water systems, unless fit- 
ted with automatic valves. In the steam 
system, clean out the valve and unscrew 
the valve seat until the steam escapes 
rapidly. Permit the flow to continue for 
a minute or two, then screw down the 
valve seat until the steam is just cut off. 


Lamps of To-day 


(Continued from page 879.) 
she may inspect it by daylight, since the 
amount of daylight that penetrates into 
the store, or the artificial lighting, does 
not satisfy the eye when it comes to 
deciding on the color and texture of the 
prospective purchase. The lithographer 
and color type engraver is enabled to 
guard against values that would 
throw his work out of true and also to 
increase his production on dark days or 
to complete “rush work” by virtually 
stretching out the daylight hours. The 
portrait painter and the photographer, 
who find the light failing them in the 
full swing of their work, may by its aid 
keep at work indefinitely or may take 
it up whenever the inspiration comes— 
even at two o’clock in the morning if 
hecessary. The appliance should be a 
boon to the textile manufacturer. the 
haberdasher, the rug dealer, etc., all of 
whom need a more constant and plen- 
teous illumination of true color value, 


false 





effect of a set of prisms formed in the 
surface of the glass, and radial wave 
reflectors, which increase the efficiency 
for street lighting by scattering the light 
over a large area. 

One drawback of tungsten lamps hith- 
erto has been the fragility of the fila- 
ments of lamps for ordinary voltages. 
The drawn wire filament now coming 
into use—made available by a process de- 
veloped at the laboratory of the National 
Electric Lamp  Association—and im- 
proved methods of anchoring the filament 
mark the highest development of this 
lighting unit. They permit the construc- 
tion of a high-voltage lamp which com- 
pares favorably as regards the robust- 
ness of the filament with the most ap- 
proved type of carbon lamp. 

The quartz lamp, developed by Kuech, 
Bussmann, and others in Germany, is a 
mercury vapor lamp having a quartz 
tube, which permits the light to be op- 
erated at a high temperature (5,000 or 
6,000 deg. C.) and therefore with high 
efficiency. The specific consumption is 
given as 0.25 watt per candle, and the 
life as 2,000 to 6,000 hours, depending 
on the current density employed. As in 
the case of other mercury vapor lamps, 
the lamp mechanism serves only for 
starting the arc, and is therefore very 
simple and little subject to wear and 
derangement. The quartz lamp was in- 
troduced for street lighting in Paris last 
summer, notwithstanding the fragility of 
the quartz tubes and the supposed neces- 
sity of cutting off the ultra-violet rays 
emitted by the mercury arc and which 
pass readily through the quartz tube. 

Among new electric lamps which have 
not as yet been put into commercial use 
is an arc lamp having a negative elec- 
trode of titanium carbide placed below 
a non-wasting copper positive electrode, 
and giving a light which is almost pure 
white. Dr. Charles P. Steinmetz has 
recently patented an arc lamp having one 
electrode of mercury and one of alumi- 


nium. An incandescent lamp, utilizing a 
highly refractory filament which is so 
slowly oxidized that it can burn for a 


considerable number of hours without a 
vacuum globe, was announced a few 
years ago by its American inventors, 
Messrs. Parker and Clarke. The specific 
resistance of the filament, which consist- 
ed of a carbon base with a silicon coat- 
ing, was stated to be about fifty times 
that of an ordinary carbon filament and 
several hundred times that of the tung- 
sten lamp, and its hardness is claimed 
to be so great that it would scratch glass. 

But if electrical methods of lighting 
have made great strides, progress has 
not been wanting in the field of other 
illuminants. 

The light of the tungsten lamp has 
recently «been paralleled in gas lighting 
by the introduction of a new mantle 
which replaces the dead whiteness for- 
merly characteristic of the incandescent 
gas mantleeby a light of amber tone. The 
amber 
modified chemical composition differing 
from the ordinary thorium-cerium 
mula and giving a warmer, more mellow 


light which matches up with that of the} 
For the base fabric, | 


tungsten filament 


the highest grade and most enduring 


ramie fiber must be utilized, as this fiber | 
only gives a mantle of permanent color- | 
value and candle-power and of sufficient | 


mechanical strength. Small sizes of in- 
verted lamps and mantles (20 to 40 can- 
dle-power) are now made which will go 
far toward popularizing this new light in 
competition with electricity, and to es- 
tablish gas-—-from time immemorial the 


great home illuminant—more firmly than | 


ever for general lighting purposes. By 


the aid of these small units, and the new | 


pilot-light pneumatic and electric dis- 
tant-control gas switches, all of the out- 
lets of the ordinary three-burner or four- 
burner fixture can be operated to advan- 


light mantle is a structure of! 


for- | 





“ The hard part of tending the Furnace— made easy ’’ by the time saving, dust saving, labor saving— 


S HARP Rotary Ash 


Receiving System 
Solves that dirty problem of moving ashes from ash pit to ash can. Disposes of un- 
sightly ash barrel and rubbish heap in the cellar. Stops dust nuisance every time you shake 
the furnace and remove the shes. Stops that fine, ficating dust that sifts up through the floor 
and settles on rugs, carpets, furniture, and draperies. In fact it is such a convenience and 
saving that it is a wonder some one never thought of it before. 
Approved by Health Officers and Physicians; by Architects and Heating Engineers. 
The cost is not prohibitive, even for ba ordinary home, — you consider the saving of 
labor, dirt and dust,—to say nothing of th 7 rh, : \ ee 
- ust on the market but already 1 in many 
3 poh ng mp i _ homes where owners would not be without it. 


Your dealer can install easily before he sets up the nev 
furnace, and any one can dig the pit and make the insiallenon 
where the furnace or heater is pe - eady in operation. Be sure 
that your Architect specihes the SHARP Rotary Ash Rec siv- 
ing System. Your may not know about this new 
device yet, but we can supply you at once. 


Write today for discriptive catalog and full particulars. 
Architects and dealers names would be appreciaied. 


THE W. M. SHARP CO. 


127 Park Avenue, Binghamton, N. Y. 


























“SWAN SAFETY” FOUNT PENS 
are so constructed that they may de 
ane S in any mene 
ar of 
img. 







THE PEN 


for the student, the literary or 
business man or in fact every 
one who writes. Every hand suited. 
A perfect writing instrument always at your disposal. 


it Prices $2.50 and up, all Stationers and Jews 











MABIE TODD & co. 
17 Maiden Lane, New York 209 Ktate Street, Chicage 


LONDON PARIS BRUSSELS 
and district te 


and ex 
every 


hibit a sample 1911 paths ree by us. Our agents 
*y ne money fast. Write at once, vs wey wpe A and special offer. 
ON IRED oni ip ose 9 anda ve of your bicycle. Weship te 


U.S. w ent deposit in advance, epay freight, avd 
—_ TRIAL p Et which time you may the bicycle and put 
wi are then not perfectly satisfied or do not wish to keep 
to us at our expense and you will not be out one cent. 
We furnish t the highest gatehrae it's possible to make 
Lowe FACTORY | PRICES * factory cost. You save $20 to §eg 


Bicycles Do NO aun }W’s"bheyete or apa apairo trea ol ane anyone at +4 price ul you receive 
YOU | WiLL, BE ASTONISHED 


es, 
J rnen you vecetve our beautiful cetalogue and study 
on ene’ models at the pope tee be prices 
Satsbed wi tt above factory coat 
i 0 at double our prices. Orders 


other factory. Weare 
name plate at 
pene HAND No BICYCLES 0 limited Kh - ~T 
$8 each. 


SYDNEY 









































EYCLE Dh BEATERS, aes sell cur bicycles 
out at once, at $3 to Descriptive bargain list mailed free. 


oe eo stores will 
TIRES, COASTER BRAKE potas 
Re be thy iy - + 


illustrated 
Tp. pe ee ed 


MEAD \D CYCLE co. Dept. Wi75, “CHIGAGO, iLL. 


Business Law for the Busy Man 
Mail the Coupon for FREE Examination 


| 
A complete authoritative book of business law for all the states and territories of the Union 
—an encyclopedia of legal knowledge to which the business man or the corporation offici al 
can continually refer. It saves the time and annoyance of a lawyer's conference-it saves 
the expense of a lawyer's fees. You can base your every transaction on exact iegai knowledge 
no matter what your problem, you can get expert legal advice instantly. The success and 
national reputation of the author as a lawyer stand back of every bit of advice or information 
you take from his book. 


Parsons “Law of Business” 


















treats in untechnical, understandable business English of rights and duties under Contracts, Sales, 
Notes, Agency. Agreement, Consideration, Limitations, Leases, Partnerships, Exeeutoro, Interest 
Insurance. Collections, Bonds, Receipts, Patents, Deeds, Mortgages, Liens, Assignments, Minors, 



















Married Women, Arbitration, Guardians, Wills and much besides 
The book contains also abstracts of All State Laws relating to C 
Usury, Deeds, Holidays. Days of Grace, Limitations, Liens, ete. 
Approved Forms for Contracts of all kinds, Assignments, Guaranty, 
Attorney, Wills, etc. 


lection of Debts, Interest 
Likewise nearly 399 


Powers of 











&. &. 
The 1911 edition contains up-to-date chapters on Employers’ Liability; Powers and i. 
Liabilities of Stockholders. Officers and Directors of Corporations, Food and Drug Oe. 251-81 

Law; New Trade Mark Law Bailment; New Copyright Law, etc Pow dem a 

Si ply Also a full Glossary of Law Terms. - — uo testis, Boum, 

im Free Exami ti o Business 
Please sent te with. 
Nation ‘‘protessional Men out expeuss or shige 
Mail the Mail the coupon at once and we will send you this work, bound in Law Gen es yt, 
Canvas, for 10 days’ free examination. If you then see its importanee days 1 will remit $2.60 of 
to pusiness, remit $3.50 as payment in full. If you can get notify you to send return stenps, 
Co your busi v3 ps. 
upon along without it, write us and we will send stamps for its return. 

Name. .ccccccsscdcscseceven sueces . 
or rite ie S. S. ton po Business Address........000s.+++ 
NOW jor 

Oo eoresccescccesoseosooese eeresssecesese 
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tage, giving a more harmonious effect| heating articles now made by several | 

















ind bette distribution of illumination | manufacturers 
than is possible from a single ordinary It is the larger farm proposition that 
sized burner High-pressure gas for| offers the greater opportunity for the} 
street lighting with incandescent man | application of electricity, for not only | 
tles has had satisfactory application in| are the various domestic conveniences 
Europe, notably in jerlin. Inverted desired. but in the farming operations | Lubricate—Burn cleanly 
mantles are employed, with special pre- | the re is a real opportunity to increase Leave no carbon deposit 
cautions to secure reliability For in-|the rate of output and decrease the; ALL GARAGES—ALL DEALERS 
. stance, the burner, mixing chamber and lamount of labor involved in producing| Write for Booklet 
Fits smoothly and top of the lamp have to be unusually|the crops, transporting labor and ma-| |*~he Common Sense of Automobile Lubrication” 
keeps up the sock See massive in order to avoid overheating| terials in the fields and buildings, plow- INDIAN REFINING COMPANY 
nth - ro ire “e@ ¢ ne vac: | ing. threshing. silage making, milking, ee ee 
with neatness and from their Xposur to th burned gas; ng, eshing, — se First National Bank Building, Cincinnati, Ohio 
curity 27 44 and the size of the mixing chamber and| pumping, refrigerating, and incubating 123 William Street, New York City 
< ’ I W. P. Fuller & Co., San F i Cal., A 
P / @urte desigr P the ; 1y has _ omek on With an equipment yroducing the . P. Fuller o., San Francisco, Cal., Agents 
It holds its arte lesign of the chimney has to be such a | qui} I 


would insure the best conditions wit most modern method of accomplishing 
streneth and , t 1 1s h 
the required consumption of gas (600 to 


; all the operations that go to make up _ ; a 
excels in weare 1,200 liters), and make the lamp wind- the routine of a grain, dairy or stock MAKE MONEY FROM 
value. Anew Boston proof It was found advantageous to|farm, the owner can afford to employ —— FUN 





pair free Garters employ two mantles on the burner, one| Skilled labor and just as much of it as 
if youfind & inclosing the other; the light from the| he can provide productive work for, be-| Owners of our Famous M 
Worn the > s P - cae Ri “411 be | Go-Rounds frequently make 
an im- : World Over inner one passing through the meshes|cause in this way the profits will be| from $8,000 to $10,000 year- 
perfection. , by Well of the outer one and the combined light| greater through increased output and the ly. Itis a big-paying, healthful 
y e a , la P , é : business, Just the thing for the 
Dressed emission being greater than that given| fields will have to be stimulated to their man who can't stand indoor 








Bample Cotton2Se.8iik 80c 2 Men. by a single mantle | utmost to produce the material necessary work, JT. fit for heavy 
~ " cilia Mie ia al ywork an some money to 

Gronce FROST Co.. MAKERS @ | Blaugas, to which the name “bottled| ‘0 keep the machines up to a full period | , invest ina money-maker. We 
Boston, U.8.4 | sunshine” has been applied, is a heating| of operation Gallery line from a hand-power Mere Ge Reseda 

and lighting gas of German invention The key note then becomes reliability est grade Carousselles. are simple in construction and 


chiefly remarkable for the unique man-|°f operation. This means adherence to a | Mmm i | = Ena a 
ner of its application. It is sold in lique-| 4efinite schedule of work, the substitu- 
fied form in strong steel tanks or bottles| tion of more capable labor in the place | HERSCHELL-SPILLMAN COMPANY 


SPORT IN CROW SHOOTING 8 inches in diameter and 4 feet high, con-| Of the unskilled farm worker, and the 167 Sweeney St., North Tonawanda, N. Y. 


Put a Maxim Gun Silencer on your .22 rifle, buy a taining 20 pounds of the gas. It is stated adoption of highly efficient mec hanical | 








crow ¢ m ond go after the black rascals that rob/ that one pound of this gas, costing ten devices which will eliminate, either| Aviation ie the coming gy 
the quail and wild duck nests , ee . . ‘ ‘ - : profession. In three 
Hunting crows with an ordinary .22 rifle calls for| cents, will keep an ordinary 60-candle- wholly or in part, manual labor and ac- years the demand for ay 
skill and patience. But the Maxim Silencer on your wer gas ‘ . — @ complish, in a given time, results that experience viators 
rifle enables you to shoot noiselessly without fright power gas mantle bur ning for 17 hours, I . chanicians wil 


ching the wary crows, You can get enough shots to| making a bottle of the gas the equivalent before their introduction would have be as great as the demand 
make it as interesting as a day in a good duck blind.| of ghout 1,000 cubic feet of ordinary seemed amazing. 


The Silencer also improves marksmanship by pre 











venting recoil, and stopping flinching. Attaches city gas. The portability of this novel It is no longer a matter of prophecy to} epair aeropl 

immediately—no threading illuminant renders it especially adapted | 54Y that electricity on the farm will do} See cn dvietion Pistl, inet 
(vdhcepenaioeas puubintbeyceametegen i for use in country or suburban territory | these things, for it has been proven, and mp tay for full particulars. 
re ance. State make and model of rifle wl where there is no central gas plant with | every day the ways in which advantage | DG Locust tn 


Price for .2% cal, #, High power rifles, any cal. @T.| street mains. The equipment for using | ™8Y be taken of the usefulness of ed, 
are becoming more and more 





Wester: Office, 717 Market St., San Francisco, Ca stalled just outside the house. holding) 2UMerous. The saving in labor cost of °|— Cheapest Water Sapply 1 for C ay - 


“MAXIM SILENCER, Hartford, Connecticut} it consists of a small steel cabinet in- great force 
lif 










The Niagara Hydraulic Ram will give you 


UROOMELL'S VACUUM _PEANER two bottles of the gas and an expansion | &%Teat variety of operations and the ren 








a 
| 
on . . thie . : teat P rr or ec ra) Ss yroduction | running water in any part of your home or 
Sie “VIC — -“‘ which the house piping is| “* < hs “ee econ ae mI “ duc - | barn without any operating cost whatever. 
oe ” | suppliec make 1 0 1e@ greates importance oO} 
ae tee Snes te Phe, Land. _—- , pas er i Niagara Hydraulic Ram 
gital cadillac. Wattle Gaatlounr, | An improvement in lighting by dena-| ™¢ farmer. pumps by water pressure. Cheaper than 
. . . asoline engine orwindmill. Write today 


1 H.P. motor, You can install it y wur-| tured alcohol by the Graetzin system, in The important applications of elec- or catalog AAand guaranteed estimate. 
felt intwo hours time. Only oue pipe) which the German Emperor has taken| tTicity on the farm have been pretty well| | usgama uYBRAULIC ENGINE CO. 

plated tut ing. furnished with ma-|SUch an interest, has recently been made,| @escribed and demonstrated in agricul-| 43a Nassau $r., WY. Factory, cnesten, Pa. 
chine. Buy direct and save money.|jn the form of a new incandescent man-|‘tUral experiments, farm journals and lec-| 


Vietor Gleaner Co., Manutacterers, WORK, PA. | +) ,, lamp of simplified construction. This|t¥Tes on the subject. The salient points | 




















< ight-source ives gs les ; ing.| Which have bee rol out by these} 
Magical Apparatus. |'!2htsource gives shadowless ers lea wee See ee oy oe PREF Rite Rams are the most satistaccory 
, a oe stent terrier tion at moderate cost, and should be of demonstrations being: RA means of supplying water for your 
(iran 0 Catalogue eri 4} . | ~ * : : _ we m | : ‘ 
Se, Perior Tricks Catalogue, tree interest to thousands of families through-| Electric lighting and motor drive for M country place 
: Pon 6 . s ¢ xtensive Ae - pati 3 Raise water 30 feet for each foot of 
“MARTINKA & (0.. Mfrs, 06 Sith Ave., New York | Out the United States which are now|®@!! extensive field and barn operation: fall--no trouble or pumping expense. 
dependent on kerosene or candles, since | '® feasible with the apparatus now to be Satisfaction guaranteed. Booklet, § 
yyro-denatured ale EA cente a of found in the commercial market. plans, estimate. FREE. 
pyro-de natured alcohol at 50 cents a gal . n aoe RIFE ENGINE CO. 7 
lon is a smokeless and odorless fuel By the adoption of one system for 2533 Trinity Bidg., N. Y. 








which is capable of bringing out to the|tTansmitting, utilizing and controlling | 
— — full the excellent qualities of the Wels-| the energy required for both light and +h bret bom 
Po aa ee ’ 1 as is ssible , wi lec. goes with hrs! er 
 Nlite gasoline Tal Lap bach inverted mantle. The first prac-|Power, as 1s possible only with sles FREE SAMPLE 3:33!" 
a, stoves, ° ticable lamps employed an ordinary up-|*!¢!ty, 4m organization of equipment Is Every firm wants it. Orders $1.00 to $100.00 
a upside dows right mantle, with a lamp-wick feed like provided that cannot even be approached Nice pleasant business. Write at once 




















i. . be < up . 
py . ft cht ¢ | aflcting the heer an ordinary kerosene lamp, and a “pri- by the combination of any other means METALLIC SIGN CO., 438 N. Clark, CHICAGO. 
Als 4 te. anipe sy stews Py ‘ ” "he nee slectric ‘or ac » =+ 4. 
ming device” to s : momen The use of electric power as a substi ’ 
pot pad ep alge evice” to start the generation of| The use of electric power as a substi-| MASONS NEW PAT. WHIP HOIST 
yeaa Bret ever fered. Selle over vapor tute for the individual engines often In iz Outrigger hoists. Fasterthan Elevators, and hotst 
ware. wre Omer ; . ste di arns ildi s he > direct from teams. Saves handling at less expense 
The yrese a . _| stalled in barns and outbuildings has the ‘om te z Li 
CHICAGO SOLAR LiGuT co. ; e prex nt improvement consists |“ & IR esti _ | Manfd. by YOLNEY w. MASON & €O., Iie. 
B12 So. Jefferson Street CHICAG¢|in a gravity feed from a _ reservoir advantage of greater reliability, safety | Providence, K: 1, U. 8. A. 





above the burner, delivering the vapor cleanliness and flexibility in application 


j}to an inverted mantle and doin yay The expense of electric wiring and mo- // Ai 7 ) 
p | i & away , : 4 
BEACON LAM 1? FREE with the wick the ee tor equipments are not excessive as com- f 7S 0 7: CTS. 


One volume of Prof. Herbert Chatley’s 
very latest text book on the 
PRINCIPLES AND DESIGNS 
OF AEROPLANES 


and priming pump. p : 
In the overhead lamps designed for out-|Pared with the cost of other equipments 


BURN ERE Seodle Fewer. Bora Boror | door and indoor use, a pull on the hang- The installation of electrical apparatus 
Yi common coal oli. Gives better lightthaa | ing chain permits the priming charge to|°" @ny farm will pay for itself in the 


gas, electricity or six ordinary lamps at one- ‘ 
Bee sihtocne tooth thecest.Fiusgoucldieme }run down on to the heating surface, and | S@V!N& over the old method in the first 
S ONLY ONE CENT FOR SIX HOURS in a few seconds the vapor generated season. 


We want on son in each locality to 2 ‘ T _ , » 334% la 
who wo ene tole oon customers, ~ Take ignites at the outlet of a Bunsen burner The e onomy of the proposition is the 
strongest argument. 


iv of I off to secures a : PY 

Beacon, Beret FRET Weits tay ora giving a hot flame which brings the man- > : , : 

Wasted. HOME PP 0. . . — meenra ‘ . , or those farms on which central sta- 

Rl & G Lsio Bidg., Kansas City, Be tle to full incandescence A mantle of] . r 8 8 1 n ; f 
—_______ ]99 per cent thorium and 1 per cent ceri-| tion current cannot be obtained or for 
um, on a ramie fiber base, is employed.|PToblems of any considerable size, in 

he Morse Tt » & ic 4 : volving one hundred acres or more, gen 
1e outdoor lamp is of w roo . ing on ut acres e, 8 
MAKES A Clarifier 1 p is of windproof con 


3 remarkable little de struction. erating sets, utilizing prime movers must 
PHONOGRAPH bea ma pe be installed. 

wee eproduc nd 
SOUND LIFELIKE fieseaeraeteeabenn sateen The accompanying illustrations show 


ders the sound loud. clear : : 
mt etieget en apm the apparatus which should be included 




















containing a vast number of general 
details and mechanical drawings, and 
three months’ subscription to 
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unsuited to his needs. The electric gen-} body and not a general temperature | 
erating plant should, therefore, be weil] effect. The possibility, therefore, exists i 
designed, for it is destined to become the] of finding materials which, when ener- i 


very heart of the successful farm. A mis- 





take in the planning or the selection of 
the fundamental characteristics of the 
system that is to be employed can sel- 
dom be corrected after installation, and 
would, doubtless, involve continued un- 
necessary cost of operation and upkeep. 

Fig. 1 shows a very good example of 
the larger capacity equipments, suitable 
for supplying current in considerable} 
quantities, and illustrates a three-cylin- 
der engine with direct connected dynamo} 


and somewhat orna- 
for controlling the} 
to a large group of 


and a very complete 
mental switchboard 
supply of electricity 
farm buildings 

Fig. 2 illustrates a 
elaborate, but none the less serviceable, 
power plant in which the general ar- 
rangement is quite compact. The storage 
battery, which an excellent 


less 


smaller and 


serves 4S 





auxiliary in installations of this kind, is 
located in the engine room, but it is in-| 


closed in glass to prevent the escape of} 
the acid fumes 
There are many forms which the power 


plant equipment may assume, and each 
installation must be determined on the 
basis of the limitations that exist with 
respect to location, distance the current 
must be transmitted and period of 
service 

An important item of the farm equip- 
ment that should be placed in the elec- 
tric plant and always kept in immedi- 
ately operative condition is a pressure 
pump of sufficient capacity to provide 
ample fire protection for all buildings 
and crops in storage. The value of prop- 
erty lost by fire can be recovered from 


insurance, but the loss of the opportunity 
for profit from business during the period 


of rebuilding is not so easily taken 
care of 

Fig illustrates an ideal pumping 
equipment for this purpose, as it may be 
driven by either the internal combus- 
tion engine with which it is directly 
connected, or by an electric motor which 
cannot be distinguished, owing to the 
point from which the photograph was 
taken. With this equipment, if the elec- 


tric generating apparatus is not running, 
the pump may be operated for its ordi- 
nary by its own gasoline engine, 
or from the storage battery, which latter, 
however, is not so efficient a method. In 
case of fire, the pump can instantly be 
set in motion, as it is also connected with 
the electric generators at the switch- 
board, and thus has three sources of 
energy to draw from. 


duties 





Inventing the Light of the Future 
(Continued from page 883.) 
is to increase the tem- 
perature. The problem here is to find the 
proper materials The temperature of 
a gas flame has been increased by using | 
a gas of higher energy, such as acetylene, 
and by increasing the rapidity of 
combustion The temperature of the 
lamp filament has been increased by sub- | 
stituting for the carbon more re-| 
fractory material, such tantalum or 
tungsten, and by increasing the energy 
input In no ean very high effi- 
ciencies by incandescence be reached be- 
cause of a certain temperature limit.| 
The actual increase in temperature need | 
not be great to obtain a very marked in-| 


The second way 


also 


some 


as 


case 


crease in efficiency with present ma- 
terials What is more, the amount of 
current used would decrease with the 


rise in temperature. Unfortunately rapid 


deterioration also results in the case of 
the carbon filament. For this reason the 
new metallic filaments will in all likeli- 
hood displace carbon in the next few 
years 

The third way of increasing efficiency 
of light production is to utilize incan- 
descent bodies which do not radiate in 
the same manner as the carbon filament, 


but which give an abnormaly low amount 
of heat 


or an abnormally high amount 
of visible rays. Such bodies exist, and 
the enormous progress in gas lighting 
made by the introduction of the Wels- 
bach mantle is based on such “selective 
radiation,” as it is called. The color of 
light may change with the temperature, 


may change from yellow to white or blue, 
or from green toward white or red, as 
the mercury light does with increasing 
temperature. That, however, is merely 





gized as vapor or gas, will yield a spec- 
trum with a large amount of energy in 


the visible range, thus giving an effi- 
ciency of light production far in excess 
of that available by incandescence. 


Two new photometric methods devised 
by Dr. Hyde indicate that the new me- 
tallic filament lamps of which we hear 
so much owe their high efficiency in part 


to some such “selectivity.” Osmium, he 
found, radiated selectively in favor of 
short wave lengths, that is in favor of 


the visible spectrum, and is therefore a 
more efficient luminous radiator than a| 
carbon filament. Next to the osmium| 
lamp in selectivity comes the tungsten, 
a new type of which has recently been 
introduced, and has given the central sta- | 
tion companies much concern because it 
reduces the amount of current consumed 
below the profit-making point. 

In order to ascertain whether or not 
a lamp is efficient or not, whether a new 
lamp is better than an old one, an 
amount of testing and study is necessary 
of which the public knows little. To 
solve the problem of gaging luminous 
efficiency alone, it has been necessary to 
devise measuring apparatus which often 
embodies in itself inventive ability of 
no mean order. 

Although these light-measurers or pho- 
tometers differ in form, the underlying 
principle and mathematical law on which 
they are based is usually the same. Ac- 
cording to that law the illumination of a 
surface is proportional the power of 
the source of light divided by the square 
of its distance from the surface. Among 
the many photometers based on this law 
may be mentioned the pioneer photo- 
meter of Bunsen, in which grease-spotted 
paper is placed between two lamps, the 
greased part appearing dark when 
viewed from that side of the lamp, which 
produces the stronger illumination at the 
position of the paper, and as a light spot 
when viewed from the opposite side, | 
although it is still used in commercial 
work, fitted with the Ruedorff mirrors, 
nowadays the photometer of Lummer 
and, Brodhun is extensively used, in 
which, instead of a grease spot, two rect- 
angular prisms are employed, total 
flection and total transmission taking 
the place of partial reflection and trans- 
mission in Bunsen’s photometer, so that | 


to 


re- 


the contrast is sharper and the re- 
sult more exact. With an improved form 
ealled the “contrast photometer,” the 


mean error of measurement is only one- 
quarter per cent, while the mean error 
of Bunsen’s photometer varies from one 
to three per cent. The newest of all 
these measuring instruments is the 
“flicker” photometer, which has given 
excellent in the comparisons of 
lights of different colors, as well as of 
lights of the same color. It is based upon 


results 





the principle that if a white surface is 
illuminated alternately, at intervals of 
one-sixteenth to one-tenth of a second by 
two sources of light, an appearance of 
unsteadiness or flickering is produced, 
which vanishes when the intensities of 
illumination from the two sources be- 
come equal. Hence, if the surface is| 


moved to a position at which the flicker- | 
ing disappears, the relative powers of | 
the sources may be computed from their 
distance from the surface. The flicker 
method little affected by differences 
in the colors of the lights, for the reason 
that the does not recognize differ- | 
ences in color quickly as it detects 
difference in intensity. The variation or | 
flickering vanishes when the alternations 
very rapid, and by selecting a 
frequency which destroys the difference 
of tint, the effect of white light is pro- 
duced. By moving the lights until they 
illuminate the surface equally the rela- 
tive candle-powers can determined, 
notwithstanding the differences in color 

The more nearly the illuminant of the 
future will approach daylight in quality, 
the more nearly will the human eye be 
satisfied. Most, if not all, artificial lights 
differ from daylight, among other re- 
spects in that of color, the practical re- 
sults of which are seen whenever we 
attempt to work with colors under arti- 
ficial light. This difficulty can be met 
to a certain extent by designing color 
schemes to fit either or both illumina- 
tions. But after we have thus mastered 
the differences for practical purposes, im- 


is 
eye 


as 


become 


be 











ngersoll-lrenton 


Steet Metres Metts Mitte wes 


7 and 15 Jewels 


















TO GET A WATCH that will keep time as 
well as the Ingersoll-Trenton, you must buy 
an Ingersoll-Trenton—or pay more. 

There is no other watch at the price of the 
Ingersoll-Trenton—$5.00 to $19.00—which will 
keep as good time. There is no watch at any 
price that will keep more than a very small 
fraction better time. 

To get that infinitely small fraction of ac- 
curacy makes your watch cost ten times as 
much as the Ingersoll-Trenton—and that sma!i 
fraction is not really of value in the day's work. 
In other words, an Ingersoll-Trenton at, say 
$9.00, is a good enough watch for anybody. 
Sold only by responsible jewelers. 


ROBT. H. INGERSOLL & BRO. 


25 Asuianp Buripine, New York 


Srice Berree Sra ce Sepes Stes Beers BMrers Breese @ees 























THRE BERGE BUREe BRO BOO Beene MEOIe BORER BEES BERS Bee 














AIR @ Latest Invention 


Standard Vacuum Gas Machine 


Makes gas automatically! Uses 95¥ ordinary 
air! Cheapest, safest and most hygienic for 
lighting, heating and cooking! All conven- 
iences of city gas without any of its draw- 
backs! Non-poisonous, non-asphyxiating, in- 
explosive and in-odorous! Machine always 
ready! Gas can be made for 15¢ per | 000 
cubic feet. 25 times cheaper than acetylene! 
Cheaper than kerosene lamps, electricity or 
; city gas! The large saving will 
pay for the machine in a few 
"months. Ghe most wonderful 
as machine ever invented! 

othing complicated. Very 
simple in mechanism. Anybody can install without exper- 
ience. Agents wanted everywhere in the U.S. and abroad. 
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j}at the same time as the two eyes are di- 


}eye is displaced by holding a prism of 


fanced set of tauscles and nervous con- 


,;eye movements as to make 


factly to what 


,of this work before scientific and tech- 


portant questions still remain. One of 
prime importance is whether lights dif- 
fering widely in color from daylight are 
harmful to the eye It is only by the 


played by high intrinsic brilliancy, infra- 
ultra-violet radiation, and 
the like can be understood Investiga- 
a such as these can be conducted only 





a purely scientific laboratory, and} 
~* nce it is that the nearly perfect light | 
of the future will be produced in accord- 
ance with principles discovered by pure 
science in laboratories founded with no 
commercial end in view. There has been 
developed as yet, no simple means of 
measuring an artificial light source in 
such a manner that a numerical value 
can be given to its approach in quality 
to daylight. In other words, there has} 
been no basis for estimating the daylight 
efficiency It is obviously one of the 
duties of the physicist to provide such a 
basis That object has been at least 
partially attained in the laboratory at 
the head of which Dr. Hyde stands. } 

Pure science, and not engineering, | 
must solve mary a difficult problem in- 
volving color before we can arrive at the 
artificial sunlight of the future What 
is the physiological effect of a light rich 
in ultra-violet rays? What is the effect 
of vision at the center of the retina 
when the source of light is directly in 
the field of view, and when it is placed 
to one side? These are important ques- 
tions which only the physiologist and 
psychologist can answer before the engi- 
neer can give us a cheap and efficient 
light 

The one _ physiological subject of 
“glare” alone has involved a vast amount 
of painstaking study, novel in its char- 
acter. There are twelve eye-muscles, six 
for each eye. It is their function to turn 
the eyeball so that its axis may point 
(within limits) in any direction. To see 
fine detail it is necessary that the image 
of the object of vision fall on a very} 
limited portion of the retina known as 
the “fovea,” specialized for distinct 
vision This happens when a _ person 
looks directly at an object, and must ob- 








viously occur alike for both eyes, wher- 
ever the object is, so that the object of} 
direct vision always falls on the fovea of 
each eye. The result is that images of 
other objects not directly looked at will 
fall on corresponding points of the two} 
retinas. Now, the difficult task is thrown | 
on these twelve muecles of accurately 
placing the images in the two eyes on 
corresponding points of the two retinas, 
whether the object be far or near, up or 
down, or off at one side, and the move- 
ment of accommodation must take place 


| rected inward in looking at a nearer ob- 
| ject. The eyes must be focused alike and 
accurately converged in order that their 
axes may meet at the object of direct 
vision. So perfectly do these muscles 
perform all these delicate adjustments, 
without the least knowledge of the fact 
on our part, that when the image in one 


three or four degrees deflection before 
the eye, the muscles at once make the 
necessary adjustment, and the knowl- 
edge of it is the disagreeable pull felt 
in the eye as the muscles assume the 
unusual strain. We have to do here with 
a most complicated and delicately bal- 


nections, and a small but persistent dis- 
turbing circumstance may work not only 
great discomfort, but in extreme cases 
may cause such confusion of the various 
vision well 
nigh impossible. Factors such as these 
must be considered in studying glare and 
in distributing light, in the proper way 
for practical illumination. Hence, their 
importance to engineers and lawmakers} 
and to any man who seeks to improve} 
| present methods of producing and using 
light 

Evidently, the light of the future must | 
be safe Ophthalmologists tell us that} 
many of our eye troubles are due to in- 
correct lighting It is not known ex- 
extent eye injury may 
arise from degrees of intensity, or to 
what extent from spectral composition. 
Dr. Schanz, an oculist, and Dr. Stock- 
hausen, an engineer in Germany, have 
concluded that ultra-violet light, in such 
quantities as it is found in many arti- 
ficial sources, is positively harmful and 
should be eliminated. The presentation 














|lustrations, is an 


| 


nical bodies has called forth a storm of | 
protest. In particular, Dr. Voege, of the 
Staatslaboratorium, of Hamburg, has 
published the results of numerous ex- 
periments to show that in daylight illu- 
mination, under comparable conditions, 
there is more ultra-violet light than in| 
those artificial sources which were} 
found harmful by Drs. Schanz and Stock- | 
hausen. What conclusion, if any, shall 
we draw? Only the physiologist unfet- 
tered by commercial considerations can 
answer. 

In order to see, we are not so much 
concerned with the amount of light that 
falls upon an object as with the amount 
of light that reaches the eye after having | 
been thrown back from the illuminated 
object. Investigations such as these seem | 
properly to fall in the province of the| 
illuminating engineer. Yet there is a 
vast amount of purely scientific work to} 
be done before we can distribute our} 
future light in the proper way. Here! 
again the physicist and the physiologist 
join hands, and here we see the neces- 
sity of a physical laboratory which shall 
conduct its investigations free from com- 
mercial bias. | 





The Current Supplement 


A CRYSTAL arouses the interest of 
the observer, not only by the regu 
larity of its forms, the perfection of its 
surfaces and angles, its transparency, 
and its brilliance, but also by the manner 
in which it grows, heals its wounds, is 
dissolved, and modified under the influ- 
ence of the inclosing medium. All these 
phases of crystal life, if so it may be 
called, are admirably discussed by Dr. 
Paul Gaubert in the current SuPpPLEMENT, 
No. 1841.—An eloquent address on lan-| 
guage and literature was delivered not so 
long ago by Lord Morley. Parts of the 
address dealt with the relation between 
science and letters and are commented 


}upon in the current SuppLeEMENT.—Mr. 


Walter V. Turner’s paper on “The Air- 
brake as Related to Progress in Locomo- 
tion” is concluded.—Most interesting, 
both because of its manner of presenta- 
tion and because of its remarkable il- 
article by Mr. A. 
Hooton Blackiston on Antigua, a remark- 
able Central American city of historical 
interest.—A paper recently read by Har- 
rington Emerson, the eminent efficiency 
engineer, before Harvard University, on 
“Securing Efficiency in Railroad Work,” 
is publshed.—The Hanriot monoplane is 
described, and detail drawings of its con- 
struction published.—Mr. W. C. Getz con- 
tributes a good article on the working 
distances of wireless stations ——The pollu- 
tion of our streams by sewage and 
trade wastes has become a national is- 
sue. Hence, Mr. H. de V. Parsons’s 
scathing paper entitled “Our Typhoid 
Streams” should be read with profit. 


Tipping the Shores of Hudson Bay 


VERY curious result of the slow 

change of level going on at various 
points of the earth’s surface is the grad- 
ual tipping up of the shores of Hudson 
Bay, just as if some gigantic power 
were engaged in an attempt to empty 
that great basin of water into the adjoin- 
ing sea. One of the earliest indications 
of what was transpiring in this connec- 
tion came to the notice of the officers 
of the Hudson Bay Company when they 
found that the water at the mouths of 
the rivers where their posts were sta- 
tioned was gradually getting shallower 
and navigation consequently becoming | 
more difficult. Examination showed that 
the shore is lined with old beaches of 
sand and gravel lying as high as fifty 
feet or more above the present level of 
the bay. When Hendrik Hudson, in 
1610, discovered the great body of water 
that bears his name, he wintered with his 
ships on the east coast of the bay in a 
harbor which has now disappeared, or at 
least has been so far drained off as no 
longer to be recognizable from his de- 
scription. 


An Astrophysical Observatory in Mex- 
ico.—The Astrophysical Observatory of 
the Smithsonian Institution is now seek 
ing a location in Mexico for a high-level 
observatory, at which observations of 
solar radiation may be carried out under | 
favorable atmospheric conditions. 











We believe in 
Co-Operation 


In the past many new 
names have been added 
to our list as the result 
of the enthusiasm of our 


regular subscribers. 





We have, therefore, 
evolved a plan whereby 
our friends may be bene- 
fited in return for any 
help they may give us in 
increasing the circulation 
of the Greater Scientific 
American. 


Here is the way: 


Simply send us_ the 
names and addresses of 
the people whom you 
think will be interested 
and we will do the rest. 
An accurate record of 
all names received in this 
manner will be kept, and 
for each new subscription 
got from any list we will 
extend the subscription 
of the person who sent 
us the list for four months. 
Thus if we receive three 
new subscriptions from 
any one list the subscrip- 
tion of the person who 
sent us the list will be 
extended for a full year. 


Of course you may 
send as many names as 
you wish, the greater 
the number of names you 
send the larger the num- 
ber of subscriptions we 
will probably receive and 
the longer the period for 
which your own subscrip- 
tion will be renewed. 


Be careful to write 
the names and addresses 
plainly and don’t fail to 
put your own name and 
the address at which you 
are receiving the Scien- 
tific American on each 
list you send. 





Address all lists to 
Circulation Department, 
Scientific American, 


361 Broadway, N. Y. 
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1911 7-h. p. Yale Twin, $300 


Long stroke motor, specially heat treated cylin- 
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no new navel oranges nor new citrus 
fruits of any kind for distribution in 
| California at present. Experiments in 


Science 
Japanese Lacquer.—Japanese lacquer} 
is held to be the most beautiful material 
of the kind in the world. It has recently 
been the subject of a special study by 
German chemists, the result of whose) 
investigations is of interest. The special | 
qualities of Japanese lacquer are its} 
brilliance, its great hardness and tough- | 
ness, and its resistance to acids, alcohol | 
and boiling water. It is made of the 
gum of the Rhus _ vernicifera, which 
grows and is cultivated in China as well 
as in Japan, and may be seen as an or-| 
namental tree in Europe. The best gum | 
comes from the foot of the tree in the) 
hottest weather of the summer. The art! 
of bleeding the trees has been carefully | 
cultivated, as well as that of preparing 
and coloring the lacquer. Finely pulver- 
ized mineral salts, as well as carbon, gold 
and silver, are employed in producing 
polychromatic effects. 


The Will of Sir Francis Galton.—By 
the will of Sir Francis Galton, who died | 
on January 17th last, the sum of $225,060 
is set aside for the establishment at Lon- 
don University of a chair of eugenics. 
It was Galton’s idea that data should be 
collected which would help along the 
cause of eugenics. With characteristic 
thoroughness, he provided means for ren-| 
dering the information accessible to 
scientific workers in the field. 


Cessation of Work at Arequipa.—Prof. | 
E. C. Pickering, director of the Harvard | § 
Astronomical Observatory, states in his 
annual report that it will be necessary 
to abandon the work at Arequipa, Peru, 
for lack of funds. We share his hope 
that only a partial abandonment of the 
work there will be necessary, until some 
broad-minded man of wealth will furnish 
the necessary money to carry on inves- 
tigations in the southern hemisphere, 
where little astronomical work is done. 


The Department of Agriculture and 
New Fruits.—The attention of the De- 
partment of Agriculture has been called 
to a dispatch published in various Cali- 
fornia papers stating that the department 
had originated a new type of navel 
orange and that several thousand young 
trees were ready for distribution this 
month throughout California. These 
statements as published are misleading 
and are apparently based on a misappre- 
hension of the facts. The department has 





| 





the breeding of new navel oranges and 
other citrus fruits have been under way 
for several years, but these experiments 
are still in the preliminary stage. None 
of the new sorts will be distributed until 
thoroughly tested under the auspices of 
the department and found to be of 
promise. None of them has as yet 
fruited, therefore it is not known whether 
any will be of commercial value. 


Marketing a Glacier.—The rather po- 
etic term houille blanche (“white coal’) 
is applied in France to the Alpine glacier 
ice, because of the mechanical power sup- 
plied by the streams to which it gives 
rise. One of the greatest of these rivers 
of ice is the Glacier des Bossons, on the} 
northern slope of Mont Blanc, at Cham-| 
ouni. Within recent years this glacier | 
has become a source of supply of ice for | 
demestic purposes. More than 100,000 | 
pounds of the glacier ice is sent to Lyons, 
every summer. It is remarkable for its} 
extreme purity. The ice is detached | 
from the mass of glacier in blocks of 
suitable size by exploding gun powder 
in drilled holes. Dynamite was tried, 
but it shattered the ice, and also imparted 
to it an objectionable yellow tinge. 





Meteorology in Greece.—During the! 
past decade an efficient meteorological 
service has been built up in Greece, 
chiefly through the exertions of Prof. 
Demetrius Eginitis, director of the Na- 
tional Observatory at Athens. The fifth 
volume of the annals of this observatory, 
just published, is a work of some 600) 
quarto pages, far the greater part of! 
which is devoted to meteorology. It is 
published in French. Prof. Eginitis has 
also published, in Greek, two volumes of 
what is planned to be an exhaustive 
treatise on the climate of his country. 
He has also written, in Greek, a general 
work on meteorology (IMpaxnrixn Me- 
tTe@,oloy1a) which has already passed 
through two editions, 





Electricity 
Words in the Telephone.—Long-dis- 
tance telephoning has become a little 
science on its own account, and has 


called into existence a class of operators 
who are valuable by reason of the clear- 
ness and sharpness with which they can 
pronounce words while speaking rapidly. 
It has also developed the fact that the 
French language is better adapted to the 
purposes of the telephone than the Eng- 
lish. The ordinary business of the long- 
distance telephone between Paris and 
London is frequently carried on in the 
French language. It is stated that the 
considerable proportion of sibilant or 
hissing syllables in English renders it a 


less easy and accurate means of com- 
munication. Certain English words are 
especially difficult of transmission by 
telephone. The word “soldier” is cited 


as one of these. Proper names frequently 
occur, in the midst of an otherwise per- 
fectly audible and intelligible conversa- 
tion, which the ear cannot catch. These 
must be spelled out, involving delay. 
Expert ’phone operators in the Reuter 
press service between Paris and London 


| have succeeded ir transmitting messages 


in the French language at the rate of 
one hundred and ninety words a minute. 
This is at a much swifter rate than 
ordinary speech. 


Measuring the Bore of Fine Capillary 
Tubes.—The task of measuring the in- 
side diameter of a capillary tube is a 
very delicate one. The usual method con- 
sists in measuring it optically with a 
microscope and micrometer eyepiece, or 
by filling it with a measured weight of 
mercury, and determining the space oc- 
cupied by this quantity of mercury in the 
tube. A new method has recently been 
suggested, which consists in passing a 
current through the mercury and de- 
termining the mean diameter of the 
mercury column by noting its electrical 
resistance. This has proved to be a very 
correct way of measuring the tube, but 
it is open to one difficulty. The tube 
must be kept perfectly clean and free 
from moisture, so that the resistance will 
give a true measure of the diameter of 
the mercury. 


Electrical Exports in February.--Ac- 
cording to statistics furnished by the 
government for February last, there has 
been a falling off of electrical exports, 
as compared with the first month of the 
year. The total for February was $1,491,- 
499, while the January total was $1,653,- 
472. The record for February, however, 
shows a material increase over that of 
the same period in 1910. The foilowing 
is a list of the principal countries to 
which electrical products were sent in 
February of this year: 


Electrical Electrical 

Exported to— Appliances, Machinery. 
United Kingdom..... $32,170 $49,331 
a 268,238 130,002 
PIL, <5:9:a6 Cha dame ee 85,551 67,437 
EY ost ceeded eemenen 42,274 30,180 
DD scsgntdsdamenes 187,730 2,873 
Rest of South America 101,030 33,838 
EE ere 71,316 109,048 
Charging Car for Signal Batteries, — 
Most of the mileage of the Harriman 


lines is protected by automatic signals. 
At the end of last year there were 6,125 
miles of single track thus equipped. The 
problem of charging the storage batteries 
used in this system is no small one. 
Where possible, current is obtained from 
local companies. In other cases charg- 
ing stations are provided, consisting of 
a generator operated by a gasoline en- 
gine. In addition to these, a charging 
‘car is used consisting of a box car, fitted 
|with a generator driven by a gasoline 
engine, and auxiliary apparatus, a bat- 
tery room, and living quarters for the 
electrician in charge. This car has been 
in operation for three years, and handles 
832 cells per month over a territory of 
150 miles of single track. 


Rubber Insulation Injured by Fungus 
Growths.—It has recently been discov- 
ered in Germany that when rubber in- 
sulation is inclosed in an iron tube, a 
fungus growth appears, which seems to 
be fostered by iron rust. This fungus 
in time breaks down the insulation. The 
only method of preventing it is to have 
the tube perfectly clean and bright, and 
to keep it dry by passing hot air 
through it. 
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our new method of mounting embryclogical develop- 
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A MEDIAEVAL CONDITION. 


Telephone Service— 
Universal or Limited? 


ELEPHONE users make 

more local than long dis- 
tance calls, yet to each user 
comes the vital demand for 
distant Communication. 


dary line an impenetrable bar- 
rier, to prevent telephone com- 
munication with the world 
outside. 


Each telephone subscriber, 
each community, each State 
demands to be the center of a 
talking circle which shall be 
large enough to _ include 
all possible needs of inter- 
communication. 


No individual can escape 
this necessity. It comes to all 
and cannot be foreseen. 


No community can afford to 
surround itself with a sound- 
proof Chinese Wall and risk 


telephone isolation. In response to this univer- 


sal demand the Bell Telephone 
System is clearing the way for 
universal service. 


No American State would 
be willing to make its boun- 


Every Bell Telephone is the Center of the System 


American TELEPHONE AND TELEGRAPH Company 
AND ASSOCIATED COMPANIES 








SCIENTIFIC AMERICAN 
HANDBOOK of TRAVEL 


| With Hints for the Ocean Voyage for European 
I Tours and a Practical Guide to London and Paris 


I By ALBERT A. HOPKINS, €ditor of the Scientific American Reference Book 
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ing adjective ‘absolutely 1S today more res- 
ponsible than any other one thing for loss of 
human life and property by fire. 
% %, <t Y ,° . 
ey Fireproof exterior walls and floors are necessary 





Add the Fireproofing that Safeguards 
Life and Contents to the Fireproofing 
that Safeguards the Building’s Exterior 


fice: is no word in the English language 
more abused and misinterpreted than the term 
* fireproof"! Misplaced confidence in this term 

especially when preceded by that safe sound- 


to the protection of the building itself, but the 
only kind of fireproofing that will protect life and 
contents is interior firepzoofing. 


Interior fireproofing means the replacing of steel 
for wooden doors, partitions and trim, as exem- 


plified in its highest efficiency by 


DAHLSTROM 


Metallic Doors and Trim 


With this basic principle of fireproofing thus pro- 
vided for, the possibility of any loss of life through 
fire is an utter impossibility—the ravages of 
flames will be of no significance other thar. in the 
room in which they onginate. 


** Buildings 
As They Should Be”’ 


a book, points a way, 


The time is near when fire codes everywhere 
will forbid the use of the term “‘fireproof*’ with 
reference to buildings with fireproof exteriors only. 
And what is more and important from a stand- 
point of investment, such a building erected today 
will soon grow to be shunned by tenants and oc- 
cupants, due to the rapidly extending realization 
of what constitutes fireproof safety in a building- 
fireproof in reality—not in name. 


DAHLSTROM METALLIC DOOR COMPANY 
The Dahlstrom Products 

a copy is free for 6 cents Executive Offices & Factories, 27 Blackstone Av. Jamestown, N.Y. 

postage. Branch Offices in All Principal Cities 


tells how the elimination 
of the fire hazard is 
possible by the installation 
of Dahlstrom Metallic 
Doors, Partitions, Trim, 
Etc. It pictures buildings 
which are fireproof, struc- 
tures not even carrying 
insurance, fireproof build- 
ings in ‘‘reality’’—not in 


name. To the interested 















At last the ideal guide, the result of twenty years of study 
¢j and travel, is completed. It is endorsed by every steam- 
ship and railroad company in Europe. To those who are not 
planning a tnp it is equally informing. Send for illustrated 
circular containing one hundred questions out of 2,500 this 
| book will answer. It is mailed free and will give some kind of 

an idea of the contents of this unique book, which should be 

in the hands of all readers of the Scientific American as it tells 
you exactly what you have wanted to know about a trip 


abroad and the ocean voyage. @ What the book contains: 


The Sea and Its Navigation 

Statistical Information 

Ocean Records 

400 Tours, with prices 

“A Safer Sea”’ Practical Guide to London 
Aatomobiling in Europe Practical Guide to Paris 
Names 2,000 Hotels, with price 








500 Illustrations 

6 Color Plates 

9 Maps in pocket 
All About Ships 





500 pages, 500 illustrations, flexible cover, $2.00 
full leather, $2.50 postpaid 





MUNN & CO., lnc., Publishers, 361 Broadway, New York 
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The Scientific American 
Cyclopedia of Formulas 


The Most Complete and Authoritative Book of Receipts Published 





: Partly Based on the Twenty-Eighth Edition of 
* The Scientific American Cyclopedia of Receipts, Notes and Qyeries* 


— by ALBERT A. HOPKINS, Query Editor of the Scientific American 


HIS is practically a new book and has called for 

the work of a corps of specialists for more than 
two years. Over 15,000 cf the most useful formulas 
and processes, carefully selected from a collection of 
nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to ff 
find any formula desired. 












“As —_ as a Dictionary and More Useful” 


Following is a List of the Chapters: 1. Accidents and Emergencies. Il. Agriculture. 
Ill. Alloys and Amalgams. IV. Art and Artists’ Materials. V. Beverages; Non-Alcoholic 
and Alcoholic. VI. Cleansing, Bleaching, Renovating and Protecting. VII. Cements, Glues, 
Pastes and Mucilages. VIII. Coloring of Metals, Bronzing, etc. IX. Dyeing. X. Electro- 
metallurgy and Coating of Metals. XI. Glass. XII. Heat Treatment of Metals. XIll. 
Household Formulas. XIV. Ice Cream’ and Confectionery. XV. Insecticides,. Extermina- 
tion of Vermin. XVI. Lapidary Art, Bone, Ivory, etc. XVII. Leather. XVIII. Lubri- 
cants. XIX. Paints, Varnishes, etc. XX. Photography. XXI. Preserving, Canning, 
Pickling, ete. XXII. Rubber, Gutta-Percha and Celluloid. XXIII. Soaps and Candles. 








XXIV. Soldering. XXV. Toilet Preparations, including Perfumery. XXVI. Water- 
proofing and Fireproofing. XXVII. Writing Material. Send for detailed illustrated prospectus. 


Octavo (6! x 8°; inches), 1077 Pages, 200 illustrations 
Price, in Cloth, $5.00, Net. Half Morocco, $6.50, Net, Postpaid 


MUNN & CO., Inc., Publishers, 361 Broadway, New York City 
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General Electric Company 


Largest Electrical Manufacturer in the World 
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we PUTT SPIEL, MASc 


Director of Electrical Progress 


Behind—and, in a large measure, responsible for—the un- 
precedented progress that has made this the “‘Age of Electricity,” 
is one company that is the acknowledged director and guide 
of the world’s electrical progress. 








The practical application of this marveious force to every 
need is the work of an organization of 30,000 men and the 
equipment contained in modern factories, shown in part on 
this page. ' 


































No part of this progress is more satisfactory than the per- 
fecting by this company of the Mazda Lamp, whose remarkable 
efficiency has made electric lighting possible in every home. 

With electric lighting in the home a hundred other con- 
veniences are available, electric fans, Hlatirons, stoves, toasters, 
motors and many other ‘‘servants-to-comfort,’’ summoned 
and dismissed at the turn of a switch. 


Electric light, heat and power is now as available in 
country homes as in city residences because of the develop- 
ment by this company of the self-contained Gasolene-Electric 
Generating Set. 

Information on anything electrical can be obtained from 
the nearest office of this company. 


Principal Office: Schenectady, N. Y. 


Sales Offices in the Following Cities: 


Atlanta, Ga. Boston, Mass. Chicago, Ill. Detroit, Mich. (Office of Sates Ag’t) 
Baltimore, Md. Buffalo, N. Y. Cincinnati, O. Indianapolis, Ind. 
Birmingham, Ala. Butte, Mont. Cleveland, O. Kansas City, Mo. 


Charleston, W. Va. Columbus, O. Los Angeles, Cal. 
Charlotte. N. C. Denver, Colo. Macon, Ga. 
Erie, Pa. Minneapolis, Minn. 


Nashville, Tenn. 
New Haven, Conn. 
New Orleans, La. 
New York, N. Y. 
Philadelphia, Pa. 
Pittsburg, Pa. 
Portland, Ore. 
Richmond, Va. 

Salt Lake City, Utah 
San Francisco, Cal. 
St. Louis, Mo. 
Seatt!e, Wash. 
Spokane, Wash. 
Syracuse, N. Y. 
2803 
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A' last we are able to offer to the great Columbia audience 


records sung by Mme. Fremstad, premiere soprano of the 
Metropolitan Opera. Her voice 1s beyond all question one 
of the richest the world has known. Powerful, sweet, clear and _ brilliant, 
it is a combination of vocal qualities of rare beauty and excellence. And 
these Double-Disc records are a revelation of the amazing manner in which the perfected Columbia 
process of recording reflects the individual powers of the singer. 
These Fremstad records, like all Columbia disc records, may be played on any disc machine, 
Columbia or Victor, and will outlast any other make of disc records. 
Hear them at any Columbia dealer’s. 


Columbia Phonograph Co., Gen'l, | 


Box 264, Tribune Building, New York a 


% Creators of the Talking-Machine Industry. Pioneers and Leaders in the Talking-Machine Art. Owners of the Fundamental Patents. Largest ” A 
Bye 


Manufacturers of Talking-Machines in the World. Dealers wanted—Exclusive selling rights given where we are not actively represented. 
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